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HE asphalt and refinery tanks of the Le- 
hon Company,44th and Western Avenue, 
Chicago, are protected from rust with a tough 
film of lead which grips the metal surfaces 
of these tanks tenaciously. This lead paint 
film — Eagle Sublimed Blue Lead — 
has unusual rust preventive qualities, 
combined with complete protection 
from the weathering and gas fumes 
so destructive of the ordinary metal 
paint. 
Eagle Sublimed Blue Lead is the 
most recent member of the distin- 
guished family of Eagle lead-in-oil 


Tanks painted with Sublimed Blue Lead 
are protected against rust 








paints—including Eagle White Lead and 
Eagle Red Lead. It has gained instant popu- 
larity everywhere for its many advantages — 
greater economy, ease of brushing or airbrush- 
ing, further spreading, pleasing serviceable 
color, and the important fact that it 
does not harden in the container. 
Above all it offers adequate protec- 
tion against rust and weathering. 

Eagle is sold ground in pure Linseed 
oil ready to break up. 

Write today for a free copy of the 
valuable book, “Fighting Rust with 
Sublimed Blue Lead.” 
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“Does not harden in the Container” 





The EAGLE-PICHER ‘LEAD COMPANY . 208 South La Salle Street - Chicago 
Producers of lead and allied products 
Sales Offices 
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A necessity 


for maximum boiler efficiency 





Typical Installation of Foster Economizers 


The Foster Economizer can be installed 
in any make or type ef boiler without ma- 
terial changes at any point except the flue 
connection. Once installed there is nothing to 
wear out or get out of order, and the only 
attendance required is periodic tube cleaning 
accomplished by water sprays which are in- 
tegral with the heater. The construction is 
similar to the well-known Foster Super- 
heater. 


FOSTER 


URNACE gases passing from the boiler 

direct to the stack still have a large hea 
content. Remembering that each 35 degrees 
reduction in flue gas temperature increases 
the boiler efficiency by approximately one 
per cent, it will be seen that if the gases can 
be cooled 200 to 300 degrees, a substantial 
and decidedly worth-while improvement in 
boiler economy will be obtained. 


A Foster Economizer provides this saving 
by making use of the waste gases to heat 
the feed water before it enters the boiler. 
In many installations an improvement in 
the overall boiler efficiency of 5 to 10 per 
cent has been obtained. The rapidly increas- 
ing use of Foster Economizers in every size 
and type of new and existing power plant 
has established their position as a profitable 
investment. 


The patented Foster construction, proven 
by more than 20 years of service in over 
10,000 power plants, secures the benefits of 
feed water preheating with maximum effi- 
ciency and lowest maintenance cost. Write 
for the Foster Economizer Book describing 
the Foster Economizer in detail and giving 
figures of results being obtained. 


POWER SPECIALTY CO. 


Foster Superheaters and Economizers 


111 Broadway, NEW YORK 


Boston Philadelphia Pittsburgh Detroit Chicago Kansas City 
Boulder Los Angeles San Francisco Dallas London, England 
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Manufacture 





Transportation: 





Buchel Timken Bearings enter into 

every sort of factory equipment, 
into farm implements of all kinds, into 
transportation on rails as well as on roads, 
and into mine cars and mine machinery. 


In every field designers are concerned 
with applying Timken Bearings to 
machinery. In every field machinery 
users are interested in obtaining the 
economies made possible by Timken 
Tapered Roller Bearings. 


Timkens eliminate excess friction, save 


THE TIMKEN ROLLER BEARING CoO., 








i) Farming 





Mining 


power, reduce the cost of lubrication 
greatly, carry bearing loads from all 
directions equally well, simplify design, 
prolong machine life, and improve ma- 
chine output. 


In a year or two, whatever your engi- 
neering specialty, you will be working 
in a field where Timken Bearings are 
becoming ever more nearly universal. 
An informative stiff-bound booklet, 
yours upon request, will give the in- 
teresting Timken story. 


CANTON, OO 
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The Technical Graduate in the Patent Field — 


A description of the work done in the United States Patent Office, including a dis- 
cussion of the opportunities of the engineering college graduate in this field 


esting to note that they are the 

only monopolies allowed to exist 
under the Constitution, which pro- 
vides that Congress shall have power 
“to promote the progress of science 
and useful arts by securing for limited 
times to authors and inventors the ex- 
clusive rights to their respective writ- 
ings and discoveries.” Several of the 
colonies had previously granted patents, 
and the first patent act was introduced 
in 1789 in the first session of the first 
Congress. It was passed in 1790 and, 
like the first patents issued, was signed 
by President Washington. This law 
provided for a committee to examine 
applications for patents, made up of 
the Secretary of State, then Thomas 
Jefferson; the Attorney General, then 
Edmund Randolph; and the Secretary 
of War, then Henry Knox. During the 
three years this act was in force only 
57 patents were granted, as compared 
to the thousand or so issued now each 
week. Jefferson took a deep personal 
interest in the applications, and ex- 
amined them rigorously. Records of 
the first two patents are lost, but the 
third patent issued illustrates the ad- 
vantages of an “improvement”’ patent. 
William Pollard of Philadelphia im- 
ported from England one of the won- 
derful, new Arkwright spinning ma- 
chines, but was unable to operate it 
satisfactorily. He explains that after 
much labor and expense, and with the 
aid of Yankee ingenuity, he succeeded 
in improving the English machine and 
making it work, and a patent was 
granted him in December, 1790. 

The patent laws were revised in 
1836 to establish the system as it is 
known today — a system which forms 
the foundation of patents in most in- 
dustrial countries of the world, for our 


I: considering patents it is inter- 


By Kari FENNING 


Patent Lawyer, formerly Assistant Commissioner of Patents, 
Washington, D. C. 


system has been copied more or less 
closely by England, Germany, Japan, 
Canada, and other countries. 

The work of granting patents was 
carried on entirely by one clerk in 
the State Department until after the 
Government moved to Washington in 


1800. By 1840 the Patent Office had 


This article is the third of a series to discuss 
the future of the technical graduate in various 
professional fields, and the training-schools in 
those fields. It is hoped that this series will be 
of interest to the men in the senior class who are 
to be confronted with the problem of deciding 
just what field of activity they will enter upon 
graduating. 

Mr. Fenning, the author of this article, 
assisted by Mr. William I. Wyman, ’00, has 
prepared a circular entitled “General Informa- 
tion Concerning Patents.” This circular will 
be sent free of charge by the Patent Office upon 
request. It contains much of interest to every 
Technology student, even if he does not expect 
to devote his life to patents. 

The fourth article of the series,to appear in 
the March issue, is “The Paper Industry,” by 
Martin L. Griffin, Chairman of Committee on 
Training in the Industry of the Technical 
Association of the Pulp and Paper Industry. 


been established, with five employees. 
The growth of the system is indicated 
by the fact that when the Patent Office 
was transferred to the Department of 
Commerce, under Secretary Herbert 
Hoover, in 1925, it had 1268 employees, 
of whom 642 were technically trained 
and educated examiners. 

A patent is granted an inventor not 
to give him the right to make his in- 
vention, but to give him exclusive 
rights in the application of his inven- 
tion; that is, to give him the right to 
exclude others from the use of the in- 
vention. The Government gives this 
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monopoly for seventeen years in con- 
sideration of the inventor giving for 
publication a description of his inven- 
tion, so that it can be used by anyone 
in the world thereafter. It is essential, 
therefore, that the disclosure be suf- 
ficient to instruct fully in the per- 
formance of the invention. For a great 
many years technical school graduates 
have gone into the Patent Office as 
examiners. Their function is to ex- 
amine applications for patent to see 
what the alleged inventor thinks he 
has produced that is new and to see 
that the disclosure is complete. They 
read the specifications and descriptions 
which form an essential part of the 
application; they examine the draw- 
ings filed and determine whether the 
matter is expressed ia a way to be 
readily understood by one who is 
familiar with what the industry al- 
ready knows, and also decide whether 
there is enough particularity of detail 
disclosed to ascertain definitely just 
what new thing is shown. Models 
have not been filed since about 1880, 
and the Government is now disposing 
of those of the 150,000 models now on 
hand which are not of sufficient his- 
torical value to be useful to the Smith- 
sonian and other museums. Under- 
standing the invention, the examiners 
then investigate the prior art as repre- 
sented in patents already granted by 
the United States and various foreign 
countries and by the descriptions in 
technical literature. The invention 
claimed by the applicant to be new is 
compared with what is found to be old, 
and a patent is finally aliowed by the 
examiner if the application in fact 
claims a new invention. The prior art 
is gradually chiefly displayed in draw- 
ings, and the examiner must be able 
(Continued on page 280) 











































The Metallurgy of Zinc 


An interesting account of the problems involved in the metallurgy of this 
veritable “bete notre’’ of the metallurgist 


EARLY one thousand years 
N ago Paracelsus wrote: 

“There is another metal, Zin- 
kum, which is in general unknown to 
the fraternity. .... With its ultima 
materia 1 am as yet unacquainted, for 
in its properties it is almost as strange 
as Argentum Vivum.” 

Paracelsus was right: Zinc was, and 
is, a queer, contrary, ornery beast; as 
compared to quicksilver, it is a veri- 
table Jéte noire to the metallurgist. 
Zinc clings to sulfur more tenaciously 
than does any other common metal, 
and its affinity for oxygen is surpassed 
only by the alkali metals; but in the 
electrolytic cell, zinc is the most ex- 
clusive, snobby thing imaginable. In 
the lead blast furnace, zinc, in the form 
of its sulfide, displays a most irritating 
independence: it refuses to enter the 
slag, and goes wandering off to hang 
itself on the furnace walls. As oxide, 
it grudgingly enters the slag; but in so 
doing it raises the melting-point of the 
slag, increases the viscosity, and, in 
sufficient amounts, may cause the 
furnace to “freeze.” 

The most prolific source of zinc, in 
times gone by, has been the oxidized 
ores, such as calamine, franklinite, 
zincite, etc. These ores lend them- 
selves readily to retort practice; and 
it is by this means that most of the 
zinc is produced. Zinc also occurs as 
zinc blend, or dlack-jack, — sulfides, 
— associated with lead, iron, copper, 
cadmium, and a host of lesser ele- 
ments, in the so-called complex sulfide 
ores. These usually occur below the 
permanent water level; and the farther 
down one goes, the more the zinc pre- 
dominates, as a rule. 

In certain favored districts, such as 
the Joplin field, the zinc and lead can 
be separated, as minerals, by medium- 
fine grinding and gravity concentra- 
tion. But in most complex sulfides the 
minerals are so finely disseminated, and 
there are so many, and such trouble- 
some, double sulfides present, that jigs 
and tables are out of the question. In 
the great majority of such ores there 
is not enough zinc for profitable re- 
torting, and yet enough zinc to incur 
a prohibitive penalty at the lead 
smelter. What to do with such ores is 
a problem which has kept many a mine 
owner pacing the floor through the 
dark hours and well into the cold, un- 
friendly dawn, the while queer, plain- 
tive mutterings echoed from the walls 
of the room. 

One obvious method is to convert 
the zinc to oxide by roasting; then leach 


rr ‘“ > 
By T. P. CampBELL, ‘21 
Treasurer and Electrochemical Engineer, Campbell Invest- 
ment Co., Denver, Colo. 


out the oxide with dilute sulfuric acid, 
and electrolize the resulting sulfate to 
yield metallic zinc and regenerate the 
acid. So far so good; but unfortunately 
sulfuric acid is not at all discriminating 
in its solvent action, so that about 
everything except the wooden con- 
tainer will be found in the solution by 
the time all of the zinc is dissolved. 





Filter. 


Zn Conc. 


Zn Plant. 





SCHEMATIC FLOWSHEET 
Selective flotation Pb—Zn—Fe sulfide ore. 


Furthermore, this solution must be 
purified of everything except zinc be- 
fore a successful electrolysis can be 
carried out. Even then, a high-current 
density must be maintained, the solu- 
tion must be kept reasonably cool, and 
only about half of the zinc can be re- 
moved, otherwise the current efficiency 
approaches zero, the power cost ap- 
proaches infinity, and the plant super- 
intendent approaches the bug-house. 
Not so very many years ago a 
prominent metallurgist climbed to. his 
feet before a notable gathering of The 
Fifth Estate and asserted, concerning 
electrolytic zinc, “It can’t be done!” 
That metallurgist is still prominent; 
but the present daily production of 
electrolytic zinc in the United States 
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and Canada totals nearly 500 tons! 
Thus may a prophet be with glory even 
amongst his own people! 

This condition has arisen largely 
from the development of methods 
of concentration by froth flotation, 
whereby the various mineral constit- 
uents of a complex sulfide ore may be 
separated with a remarkable degree of 
uniformity and certainty. In fact, 
under present methods, zinc, lead, 
copper, and iron sulfides may be 
separated with a precision well within 
the limit of error in sampling and 
assaying. 

Here, as in many industrial opera- 
tions, practice is far in advance of 
theory. A great deal of ignorance is 
covered by the term “adsorption” as 
applied to the phenomena of flotation; 
but there can be little doubt that it is 
a specific surface effect. X-ray spec- 
troscopy has shown that, no matter 
how a sulfide mineral is fractured, the 
surface must have an affinity for oxy- 
gen, since such a surface must be com- 
posed either of sulfur atoms or of metal 
atoms. On the other hand, the prod- 
ability that a mineral such as limestone 
will fracture in such a way as to yield 
a metal surface is very small; that is, 
such a mineral will present a surface 
already saturated with respect to 
oxygen. Since flotation depends upon 
the formation of an air-water-oil froth, 
and since the mineral particles must 
attach themselves to the bubbles of 
the froth,— and thus be lifted away 
from the “‘gangue,” — it is reasonable 
to conclude that an affinity for oxygen 
has something to do with the process. 

Where several floatable minerals are 
present, moreover, it should be pos- 
sible to modify the surface conditions 
of one or more of the minerals, so as 
to inhibit their floatability, tempo- 
rarily, and thus effect a separation. 
Some such reasoning as this, in any 
event, is behind the modern practice 
of flotation. 

Before flotation, however, must come 
fine-grinding: the mineral aggregates 
in the ore must be “‘unlocked.” Here 
the microscope can be used to great 
advantage, since the various minerals 
have characteristic colors, both in re- 
flected and transmitted light. Hence 
a microscopic examination of the 
products of a screen test very quickly 
shows the extent to which grinding 
must be carried. Such observations 
should be checked by examination 
of a thin-section in transmitted light, 
and confirmed by laboratory flotation 
tests. 
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The crushing and grinding equip- 
ment is then arranged to yield a uni- 
form product of the desired fineness. 
This is usually accomplished in three 
steps: coarse-crushing, medium-grind- 
ing, and fine-grinding. In the first two 
stages, screen-sizing is used; in the last 
stage, hydraulic or mechanical classi- 
fiers are used, the purpose being to pass 
on that portion of the material which 
is already reduced to the size demanded 
of that stage. As an example of the 
fineness and uniformity of product 
obtainable, the following screen analy- 
sis of a flotation concentrate is cited: 


Ce SINE Ss cao ka es 0.0 
MRC aces oo uy 
co) FS eee 
CR Ore a wis wie’ 26 4 TOO 
TI II os ook anv ok a toe 


That is, nearly 90 per cent will pass 
through a screen having 150 openings 
per linear inch. 

The last stage is carried out in water; 
hence many of the reagents used in the 
subsequent flotation may be added 
during this period. For selective flota- 
tion three groups of reagents are used: 
first, the frother, usually a pine-oil or 
pine-tar derivative; second, the col- 
lector, usually an alkali xanthate; 
third, the inhibiting agents, substances 
employed to prevent the rising of one 
or more minerals during a given stage 
of the operation. Temperature and 
time are also important factors, the 
latter in particular. This requires the 
use of “conditioners,” or mechanical 
agitators, in which the oils, xanthate, 
and other Teagents are “beaten into” 
the “pulp.” 

By way of example: In the case of a 
lead-zinc-iron ore, the pine oil and 
xanthate would be added in the last 
stage of grinding, together with enough 
soda-ash to give the pulp a basic re- 
action. Sodium cyanide may also be 
added if the iron still shows a tendency 
to float. Under these conditions, the 
flotation froth will carry off the galena 
(PbS), the sphalerite and pyrite (ZnS 
and FeS.) being almost quantitatively 
inhibited. Copper sulfate is then 
added, together with some lime, the 
pulp is conditioned, and in the next 
flotation stage the zinc sulfide rises 
with the froth. This concentrate may 
contain small amounts of copper-iron 
sulfides and double sulfides of zinc and 
iron, such as marmatite. Even in very 
refractory ores, however, a concen- 
trate of 47-50 per cent zinc content 
can be obtained, while in favorable 
cases 60-65 per cent zinc concentrates 
have been made. If so desired, the 
iron can now be raised by acidifying 
the pulp. The separate concentrates, 
finally, are dewatered by means of 
thickeners and filters to 15-20 per cent 
moisture. 

The zinc concentrate is suitable for 
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either the retort or the electrolytic 
plant, and in either case it must be 
roasted to convert the zinc to oxide. 
The retorting of zinc is a beautiful 
example of muscular metallurgy, being 
dependent, for the most part, on main- 
strength-and-awkwardness. This is 
evidenced by the interesting, though 
unhappy, fact that there has been no 
radical change in the art of smelting 
zinc since the first Belgian furnaces 
were built in the early part of the nine- 
teenth century. The best that can be 
said — and admittedly it is a worthy 
attribute —of the retort process is 


that it produces zinc to the extent of 


some 1500 tons a day in the United 
States alone. The fact remains, how- 
ever, that the retort process does not 
produce pure zinc, whereas the elec- 
trolytic process yields a product carry- 
ing less than 0.03 per cent impurities. 
This has given the electrolytic product 
a preferential market value, and has 
led to the establishment of at least two 
large electrolytic plants on this conti- 
nent. 

It has been said that all 
metallurgical processes are 


hydro- 
merely 


adaptations of the methods of volu- 
It might be more 


metric analysis. 
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correct to say that any industrial 
process is a compromise between 
the chemist and the treasurer. In any 
event, the development of the elec- 
trolytic zinc industry has furnished a 
most illuminating example of the value 
of scientific research, in that the com- 
promises to Mammon have been fewer 
than in almost any other industry; 
and the results, both technical and 
economic, have been most gratifying 
to those who have had the courage to 
“hang on.” It is unnecessary here to 
go into all the sordid mechanical and 
technical details of a zinc plant. 
Rather let us review some of the main 
difficulties involved, and the manner 
of overcoming them. 

For purposes of leaching, as noted 
above, the zinc concentrate must be 
roasted. Here again the congenital 
cussedness of zinc is well displayed: 
of all the common sulfides, ZnS is 
the most loath to part with its sulfur. 
On the other hand, zinc oxide and iron 
oxide have a tendency — or, better, a 
downright craving—to unite, at a red 
heat, to form compounds of the type 
ZnO- Fe.O, which are insoluble in 
dilute sulfuric acid. Hence it is cus- 

(Continued on page 292) 
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Oxygen in Industry 





An outline of the development in the use of oxygen and a summary of the modern 
methods in the use of the oxyacetylene flame 


XYGEN was recognized by its 

properties as far back as the 

eighth century among the Chi- 
nese, who knew that the active compo- 
nent of the air combines with some 
metals, with sulphur, and with char- 
coal, and that this active component 
could be obtained pure from saltpeter 
and certain other minerals. Leonardo 
da Vinci (1451-1519) was the first Fu- 
ropean to state that the air contains 
two gases, but it was not until 1774 
that “Joseph Priestly made the first 
sample of pure oxygen. It is true that 
Scheele, a Swedish apothecary, had 
made oxygen in 1771-1772 from at 
least seven different substances, and 
that he had made quite an extensive 
study of its combination with various 
materials; but as his results were not 
printed until 1777, Priestly is generally 
considered to be the discoverer of 
oxygen. 

Many other chemists worked on the 
air and the commonly known gases at 
that time, and these studies furnished 
the material on which Lavoisier, the 
great French philosopher and scientist, 
based his conclusions, which may be 
said to form the foundation of modern 
chemistry. The name “oxygen” (mean- 
ing acid-forming) was given to the gas 
by Lavoisier, who at that time thought 
it was an essential constituent of all 
acids. From later work we know that 
oxygen is not an essential constituent 
of acids, and that oxygen, therefore, 
does not comply with the definition of 
its name. 

Occurrence 

Oxygen is the most widely distrib- 
uted element in nature, and it has 
been estimated that it makes up 
nearly half of terrestrial matter. It 
forms approximately twenty-one per 
cent by volume of the atmosphere; it 
makes up eight-ninths by weight of 
all the water on the globe; more than 
three-fifths of the human body; nearly 
half of three of the chief constituents 
of the earth’s crust, namely, silicious 
rock, chalk, and alumina. 

Many other minerals contain oxygen 
in considerable proportions. It is an 
essential constituent of all living organ- 
isms, aside from its existence in the 
water of the tissues. It is absorbed by 
all animals during respiration and is 
given off in the free state from growing 
vegetable organisms when exposed to 
sunlight. 


Preparation 
Until a comparatively recent date 
all oxygen was produced by chemical 
or electro-chemical means, and some 
oxyacetylene 


of the older users of 
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torches will tell you that the oxygen 
produced for welding and cutting was 
very expensive and that it was about 
as impure as it was expensive when 
judged by our present standards. To- 
day most of the oxygen used in oxy- 
acetylene welding and cutting is manu- 
factured by the liquid air process. 

The atmospheric air is liquefied by 
compressing and cooling, and the oxy- 
gen is obtained by what amounts to a 
distillation process. The boiling tem- 
perature of oxygen at atmospheric 
pressure being —182.5 degrees C. 
(—295.5 degrees F.), whereas the boil- 
ing-point of nitrogen is suis eas mae 
13 degrees C. lower, or —196 degrees 
C. (—320.8 degrees F.). 

Oxygen has many uses, one of the 
recent applications being its use as an 
explosive in the liquid state with pow- 
dered carbon, but the use with which 
we are interested in the present dis- 
cussion is its application to the oxy- 
acetylene process of cutting. 

Discovery of the Oxyacetylene Process 

The discovery of the principle of the 
oxyacetylene torch was first announced 
by that famous French physicist Henri 
LeChatelier, in 1895, in a paper read 
before the Académie de Sciences on the 


temperatures of flames. He stated at 
that time that the temperature of the 
oxyacetylene flame was 1000 degrees 
C. higher than the oxyhydrogen flame, 
and we know today that the tempera- 
ture, approximately 3480 degrees C. 
(6300 degrees F.), exceeds that of any 
other known flame and closely ap- 
proaches the temperature of the car- 
bon arc. 

Practical application was made of 
the principle of the oxyacetylene flame 
by Fouché and Picard when they de- 
veloped the first oxyacetylene torch 
in 1901. 

A pplication 

The first torches were for welding, 
but it was not long before application 
was made of the principle of iron and 
steel combustion in an atmosphere 
rich in oxygen when raised to their 
ignition temperatures. We are all 
familiar with the classic experiments 
made by chemistry teachers wherein 
a piece of watch spring with burning 
charcoal or sulphur attached is lowered 
into a jar of oxygen. The steel spring 
is ignited by the burning charcoal or 
sulphur and burns freely in the oxygen 
rich atmosphere. This is the principle 
employed in the present-day modern 
cutting torch which has found such 
wide use in the scrapping of battle- 
ships, old railroad cars, cutting scrap 
to charging-box size for open-hearth 
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The machine operates on a grooved track made in sections five feet long. 
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steel furnaces, and for cutting machine 
members to shape, etc. 


Oxygen Purity 


Until quite recently oxygen users 
were contented with oxygen of 97—98.5 
per cent purity, but today, at least in 
the United States, such is not the 
case. By improving the apparatus and 
operation of liquid air plants it has 
been found possible to manufacture, 
commercially, oxygen of much higher 
purity. By stages the purity of oxygen 
has been increased until now it is pos- 
sible to obtain continuously by that 
method oxygen with a guaranteed 
purity of 99.5 per cent, plus or minus 
a tolerance of 0.1 per cent. 

Factors in Cutting 

Few engineers, perhaps, fully appre- 
ciate the complexity of welding and 
cutting with the oxyacetylene torch. 
In welding there are many variables, 
any one of which may have an impor- 
tant effect on the result. Cutting, per- 
haps, does not present as many factors, 
but they are quite sufficient to require 
serious consideration. Among these 
are purity of oxygen, size of cutting 
tip, preheating flames, gas pressures, 
quality of steel, thickness, temperature, 
speed of cutting, and torch support. 
The pressure regulators also are im- 
portant in that they control the pres- 
sures closely and feed the gases at 
constant rates. 


Hand-Cutting Torches and their 
Limitation 


The cutting of iron and steel with 
oxyacetylene is generally done with 
hand torches, the operator holding the 
torch at the required height from the 
metal and following the line of cut. 
Like any other hand process, the 
smoothness and accuracy of cutting 
depend upon the skill and care of the 
operator. The thicker the metal the 
more difficult is hand cutting, owing 
to the slow rate of progression and the 
necessity of holding the torch so that 
the flame is projected squarely through. 
Slight variations in the angle of the 
torch and speed of cutting, which have 
hardly any noticeable effect when 
working on ordinary steel plate, pro- 
duce serious defects when cutting bil- 
lets, blooms, and heavy forgings. 

This limitation of hand cutting was 
early recognized, and various designs of 
mechanically operated cutting torches 
were brought out and have won a 
certain measure of success, but few 
have satisfied the requirements of 
general purpose rhachines suitable for 
the varying conditions in steel mills, 
forge shops, and other plants where 
the cutting process could be used to 
advantage. 


Portability a Prime Requisite 
Portability is a prime requisite for 
the type of cutting torch used, for 
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instance, in shipyards. If the plates 
must be taken to a machine for per- 
forming an operation, and then trans- 
ported for another, and so on, the 
handling and carrying of the material 
become a tremendous task. It is 
stated that in certain shipyards nearly 
50 per cent of the cost of a hull is 
transportation, owing to antiquated 
methods and bad routing of the work. 
Obviously, the hand-cutting torch 
which can be taken to the work saves 
a vast amount of transportation, and 
reduces shipbuilding costs beyond all 
proportion to the actual labor time of 
the cutting operation. If the cutting, 
done with more or less accuracy by 
hand torches, were done with a me- 
chanically operated torch with such 
smoothness and precision that no fin- 
ishing were required, then, obviously, 
there would certainly follow still 
greater savings in cost. 

Mechanically operated cutting torch- 
es may be divided into two classes as 
regards relation to the work, that is, 
portable and stationary. In shipyards, 
bridge works, and other plants daily 
handling a large tonnage of plates and 
structural shapes that require trim- 
ming, beveling, and cutting to length, 
portability of the cutting machine is 
an important consideration. In forging 
plants and machine shops where much 
cutting of shapes through metal in ex- 
cess of two inches is done, machines 
of the stationary type having the 
characteristics of machine tools are 
more desirable. Between the two 
classes is another which may be moved 


about or used at one station, depend- 
ing on the nature of the work to be 
done. 

The Radiagraph 

In the portable class is the Radia- 
graph, a machine weighing about 
eighty pounds, that is used for straight 
line and circular cutting. When used 
for straight-line cutting it operates on 
a grooved track made in sections five 
feet long. When cutting to circles or 
circular arcs the machine is guided by 
a radius rod having an adjustable 
center point that rests in a_prick- 
punch mark in the plate. 

The machine consists of a triangular 
carriage having a small wheel at each 
corner. Two wheels, used for traction 
on straight-line cutting, are connected 
by gearing to a fractional horse-power 
electric motor through a gear box pro- 
viding for twenty speed changes. The 
third wheel is a caster, free to swivel 
when not running in the grooved track. 

One of the traction wheels is dis- 
engaged from the gearing in circular 
cutting, the outer wheel alone driving. 
The machine torch is held at the end 
of a radial arm which can be raised and 
lowered, as it is mounted on a slide 
with screw adjustment. The swivel 
holding the torch may be adjusted to 
any angle laterally, or in the directiqn 
of cutting, thus providing for beveling 
plates and inclining the torch forward 
or backward, which is sometimes ad- 
vantageous. 

When cutting to straight lines, two 
sections of track are required for long 

(Continued on page 286) 





The Engineer in Court 





Valuable advice to the engineer on how to conduct himself if called upon to serve as a 


N engineer may have special 
skill in some branch of engi- 
neering, and hence be an expert 

in that line. More commonly, how- 
ever, the term ““Engineer as an E xpert”’ 
has been used specially in connection 
with trials and hearings, not neces- 
sarily with relation to the engineer as 
a witness, but not infrequently as a 
confidential adviser; the field, however, 
is wider than that. 

A witness who is not an expert or a 
skilled witness is allowed to testify 
only to facts coming under his powers 
of observation, as seeing, hearing, or 
feeling — or smelling, perhaps, if he be 
a chemist or a sanitary engineer. He 

may not testify to matters of hearsay. 
Nor may the ordinary witness give 
opinions; the expert, perhaps, may. 

The judge decides what is the law; 
the jury listens to the evidence and 
determines what are the facts in the 
case; what credences shall be given to 
what witnesses have testified; and 
what conclusions (not matters of law) 
result from the evidence given. When 
the conclusions to be thus drawn from 
the evidence require a skill or experi- 
ence beyond what is reasonable to ex- 
pect from a jury, then experts or 
skilled witnesses may be brought in 
as an aid to the understanding of the 
jury. A witness testifying in whole or 
in part to matters otherwise than facts 
relevant to the case must have special 
experience or knowledge of natural 
or scientific laws if he is to be allowed 
to testify. 

In the courts and in legal treatises a 
distinction is sometimes made between 
what are termed skilled witnesses and 
what are denominated experts. The 
skilled witness ordinarily testifies as 
to facts within his knowledge, and 
conclusions which he draws therefrom. 
These may be facts which he brought 
within his knowledge by measurements 
and investigations. The facts to which 
he testifies may be well-established 
natural and physical laws, and his con- 
clusions may result from the applica- 
tion of such laws to established facts 
or may be matters of experience. 

The expert, in a restricted technical 
sense, is a witness whose training and 
experience qualify him to express 
“opinions” either from his own obser- 
vations or from facts established by 
others and presented to him in the 
form of hypothetical questions. The 
expert in this limited sense is not 


always regarded with full favor by the 
courts, as it appears from experience 
to be possible to secure an expert 
whose opinions—or his bias — are 
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known to favor the contention of the 
party who secured him as a witness. 
This is noticeable in murder trials 
where the sanity of the man accused is 
an issue; or perhaps in the case of hand- 
writing. Physicians’ evidence is often 
of the opinion type. 

The term “expert,” however, is 
quite commonly applied both to the 
skilled witness and to the opinion wit- 
ness, and it may happen that a witness 
testifies both as to facts resulting from 
his skilled knowledge and experience, 
and also that he may express opinions 
as to the effect or conclusions resulting 
from such facts. 

An engineer called as witness in either 
capacity will be expected to “qualify,” 
to set forth his training or experience, 
or both, if he is to testify to facts not 
readily obtainable or readily under- 
stood by people generally, of the sort 
of which the jury is composed. In 
some cases a fundamental engineering 
or scientific training is sufficient; in 
others, study or experience in some 
special line will be necessary. The 
judge must be satisfied. The qualifi- 
cations of the expert are determined 
by the judge; the jury determines how 
much credence shall be given to what 
he testifies. 

An opportunity is generally given 
the opposing counsel to cross-examine 
an expert as to his qualifications. In 


order to discredit a witness, a scheme 


sometimes used is to question him upon 
some narrow field. A witness com- 
petent as to chains in general was 
asked if he was an expert on “foundry 
chains,” which was a case in point. A 
conscientious “no” caused him to be 
excused. He properly should have 
answered that he understood chains, 
and foundry chains were chains. The 
engineer should be properly prepared 
to establish his qualifications. 

When it comes to the trial or hear- 
ing, it is rather the rule that the oppos- 
ing lawyer who cross-examines has 
none too good a grasp of the technical 
matters involved, and an engineer who 
has properly prepared his case should, 
in general, be able to hold his own 
under cross-examination. A demand 
is sometimes made for an answer “yes” 
or “no,” and in some cases either 
answer is inapplicable, as in the stock 
example “Have you quit your habit 
of beating your wife?” There are two 
well-established methods of meeting 
such an unfair demand. One, some- 
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times applicable, is to answer “‘yes”’ 
and ‘“‘no,” which will frequently serve. 
Another is to ask the protection of the 
court, the judge. 

Outside of purely expert or opinion 
evidence, even the observation or se- 
curing of pertinent facts often demands 
the services of an expert. The ex- 
perienced physician finds facts which 
determine the cause of sickness in an 
infant who can tell him in words noth- 
ing of aches and pains; the novice in 
medicine may fail to discover the 
trouble. 

The well trained and experienced 
engineer, the expert, observes physical 
facts of which the untrained observer 
fails to take note. These may be facts 
bearing upon the cause of an accident, 
or of some damage sustained — or to 
the contrary falsely claimed — in con- 
nection with some engineering con- 
struction or apparatus. The engineer 
as an expert may be called upon to 
make measurements of the flow of a 
stream, or of distances to a degree of 
nicety to be secured only by those 
highly skilled in the special work in- 
volved. He may be called upon to 
test the efficiency of a water wheel or 
of other machinery. In each of these 
cases, and in many others, he may be- 
come a witness at a trial or at a hear- 
ing as a witness to facts even where 
opinions are not properly involved. 

In the carrying on of engineering 
work of various kinds the engineer is 
often in position to secure evidence 
upon accident or damage, and he may 
wisely acquaint Sa by reading or 
otherwise as to the kinds of evidence 
which are admissible in court and 
which may be promptly secured either 
by himself or by others while yet there 
is time. Cases are lost continually 
through the lack of evidence which 
might have been secured if those at 
hand knew what was needed and had 
then acted. 

Outside of legal controversies, the 
engineer, if expert, may be consulted 
where an investigation of values or 
costs is desired. An eminent engineer 
—as it happens, a professor of engi- 
neering also—— was employed to esti- 
mate the values of several large rail- 
roads at various times. The practice 
of another engineer has been largely 
in the valuation of water-works in 
cities, often with reference to purchase 
by the city. In both cases rakeseed to, 
those mentioned were Technology 
graduates. Recently, in Huntington 
Hall, an engineer spent an evening 
describing what had been done in in- 

(Continued on page 284) 











The Future of the Petroleum Industry in the 


United States 


An optimistic forecast that promises well for American oil interests 


pecially when it deals with “oil.” 

In speaking of oil we are ‘dealing 
with the only substance extracted from 
the earth that we cannot see before it 
is taken out. It cannot be blocked out 
like the ore in a mine. Nevertheless 
there are certain factors that can be 
counted on which, upon analysis, may 
help to dispel the atmosphere of pes- 
simism which seems to pervade the 
public mind on this important ques- 
tion. Articles appear almost daily in 
the press, and often in magazines of 
wide circulation, containing  state- 
ments which lead one to believe that 
oil production in the United States is 
about to collapse, that American in- 
terests have done little or nothing in 
seeking new, undeveloped sources of 
oil in foreign lands, and that England 
controls seventy-five per cent of the 
undeveloped oil resources of the world. 
There are a few pessimists in the oil 
business, but usually these articles are 
not written by “oil men,” but by cor- 
respondents who lean toward the 
spectacular and the calamitous. The 
statements these articles contain are 
often not true and many important 
facts are overlooked. 

The world history of oil is the his- 
tory of oil development in the United 
States. Here is where the industry 
had its birth, and here is where it 
developed, until today the United 
States has produced about sixty-five 
per cent of the world’s total produc- 
tion, and produces each year seventy 
per cent of the world’s annual produc- 
tion. (See illus. 1) Has the American 
oil producer come out of that record 
of experience without “knowing the 
game’? The answer is obvious. He 
knows more about oil than anyone else, 
and “he knows that he knows,” and, 
being wise, he “saws wood” and says 
little. 

_ We are told that the peak of produc- 
tion in these United States has been 
reached, and that from now on the 
production will rapidly decline until 
very soon we will be unable to supply 
the demands for petroleum products 
or the fuel oils for naval use. The 
United States has been sixty years 
reaching her present production of 
714,000,000 barrels per year. That 
this annual production will rapidly 
diminish is doubtful. That the peak 
has actually been reached is open to 
question. Prediction of rapid decline 
fails to take into account the actual 
behavior of, and experience with, large 
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groups of wells. The production charts 
of such districts, which have passed 
their peak production, show that very 
generally the peak is maintained at a 
fairly constant level for some years 
before the curve starts down. Why 
should the national curve behave dif- 
ferently? 

This maintenance of peak produc- 
tion is due to new outlying discoveries 
and developments. In the national 
curve it will be due to the same thing. 
These new discoveries are ignored in 
the usual pessimistic prognostications. 
There are yet large and promising 
areas in the United States that have 
not been developed. Every year one 
or two new districts are added to the 
list. 

So far all the other countries in the 
world combined have not produced, 
and are not producing, half the amount 
of oil that the United States produces 
alone. There are doubtless large po- 
tential resources of oil in the world, 
but we know little of them. We hear 
a lot about them. One would think, 
from what one hears, that the oil re- 
sources of Mesopotamia, for example, 
were something that should make all 
other regions pale to insignificance. 
Mesopotamia and Mosul are subjects 
for international disputes, perhaps 
wars; and what are the actual facts? 
As yet no oil has been produced in 
these regions. No one knows what 
they contain. No one can know. They 
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may be as disappointing as was the 
“Tea-Pot Dome” in Wyoming, which 
contains but a small fraction of the oil 
that it was estimated to hold. The 
“Tea-Pot Dome” made a lot of noise, 
but the noise was from “hot air” and 
not from oil wells. 

We likewise hear much of Persia as 
an oil producer. Again little is known 
about it. The present Persian produc- 
tion is somewhat curtailed for lack of 
facilities of transportation, but the 
proved area is very small, only a few 
square miles, and the present produc- 
tion is from about three wells—a 
rather hazardous basis on which to 
forecast a large future production. 
And one large’ area in Persia that 
looked favorable has proved a fiasco 
and has been abandoned. 

Of other Asiatic and European 
countries, Roumania, India, the East 
Indies, and Russia may be mentioned. 
These regions produce a relatively in- 
significant portion of the world’s oil. 
Their future possibilities, with the ex- 
ception of Russia, are fairly well known, 
and these are not great. Russia re- 
mains an unknown quantity. 

In the Western Hemisphere, Mexico, 
Venezuela, and Colombia are countries 
which have promising futures in oil 
production. Mexico is the second 
largest producer in the world. Her 
production is from a comparatively 
few wells, and that production is de- 
clining, due to the exhaustion of cer- 
tain fields in what is known as Mexico’s 
“Golden Lane.” Oil men generally 


seem agreed that Mexico’s oil resources 
have hardly been tapped, and so that 
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Reclaiming the Swamps of Macedonia 





A discussion of the technical and economic problems involved in the reclaiming of the 


fertile lands of the Salonika Plain 


GREAT ‘deal of interest has 

been aroused throughout the 

world over the fact that an 
American engineering firm, the Foun- 
dation Company of New York, has 
recently signed a contract with the 
Greek Government to reclaim the 
fertile lands of the Salonika Plain from 
the lakes and swamps which cover 
this historic part of Macedonia. 

This interest is due partly to the 
historic associations connected with 
this region, and also to the vivid recol- 
lection all those who took part in the 
Great War have of the sufferings en- 
dured by the allied armies in the cam- 
paign against the Bulgars and Turks. 
Salonika was the base of the British, 
French, and Greek armies. The Sa- 
lonika Plain, and the mountains sur- 
rounding this plain, were the scene of 
hostilities. The worst foe, however, 
that the allies had to contend with was 
the mosquito; the lakes and swamps 
which cover nearly 300 square miles 
of this plain bred this pest in countless 
millions with the inevitable result — 
malaria. Some idea of the effect on the 
efficiency of the armies operating in 
this region may be had when it is 
known that the French Army alone, 
with a force of 300,000 men, had to 
maintain a hospital service of 30,000 
beds, and that it was estimated at the 
time that half their army was inca- 
pacitated by reason of malaria in its 
various forms. One can imagine the 
effect which this unhealthy state of 
affairs has had on the permanent in- 
habitants. Malaria is universal, with 
its demoralizing accompaniments. 
When these lakes and swamps are 
drained, and the rivers which flow 
through this great plain are controlled, 
the mosquito will disappear, and with 
it malaria and its attendant evils. As 
a sanitary work, therefore, it is of the 
first importance to Greece. 


Battles Long Ago 


In all civilized countries, and at all 
times, the exploits of Alexander the 
Great and his Macedonians have 
aroused the interest of mankind. Noth- 
ing stirs the imagination more than 
the story of the battles and conquests 
of that marvelous genius who, at the 
age of thirty-three, had brought the 
entire known world of that time under 
his subjection, and had founded an 
empire which extended as far as India 
and included Egypt and all that was 
known of Asia. Alexander was born 
on the Salonika Plain. Here was the 
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heart of Macedonia, the mistress of the 
world. In fact, the spring which fur- 
nished the water in which as a boy he 
used to bathe still pours forth in un- 
diminished quantity its cooling waters. 
This is indeed historic ground. Close 
by is Philippi, a small Greek town 
where the famous battle was fought 
between Czsar and Pompey which 
settled the destinies of Ancient Rome. 
This is the region where the famous 
Macedonian Phalanx was developed 
which, as an engine of war, conquered 
the world and was invincible until it 
met its match in the Roman Legion. 
Salonika itself, the seaport of Mace- 
donia, was the ancient Thessalonika 
of the New Testament. It was here 
that St. Paul spent some time trying 
to convert the inhabitants to the prin- 
ciples of Christianity at such personal 
risk to himself that he was obliged, 
with the help of some friends, to escape 
to Berea. Berea is a small town now 
existing on the western side of the plain. 
Here he found a welcome, and was 
making good progress in expounding 
the gospel, when the same people who 
gave him so much trouble in Salonika 
followed him to Berea and again made 
things so unpleasant for him that he 
was obliged to leave the place, making 
his way to the coast and take a sailing- 
ship bound for Athens. 
What a battle-ground and highway 
for invading armies this plain has been! 
Across it, nearly 2500 years ago, 
came Xerxes with his great host of 
Medes and Persians, 1,000,000 strong, 
to reduce Athens, Sparta, and the 
other independent states of Greece to 
bondage. Later came Mithridates and 
his Asiatics only to meet defeat at the 
hands of all-conquering Romans. Then 
Roman met Roman at Philippi. After 
that, the Venetians came and con- 
quered, leaving behind them, as a re- 
minder and symbol of their power, the 
picturesque round fortress tower which 
stands on the water-front of Salonika. 
Then the Turk! Across the plain the 
Moslem armies marched to put Greece 
under 400 years of servitude. Within 
our own time we have seen it the 
battle-ground of Greek and Turk, 
Greek and Bulgar, and, in the last 
Great War, the very center of the fight- 
ing between British, French, Greek, 
and Serb on one side and the Bulgar 
and Turk on the other. 
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But what about this work of recla- 
mation? Just where is it and what 
is it? 

Training the Vardar 

The plain of Salonika lies along the 
western side of the Bay of Salonika. 
The city of Salonika is situated on its 
eastern edge and is at the head of the 
bay. The plain is roughly about 800 
square miles in extent, and is formed 
by the deposit of alluvial silt which the 
rivers that cross the plain have for 
countless centuries been bringing down 
from the mountains and plains of Jugo- 
Slavia to the north. On all sides but 
the sea it is surrounded by mountains. 
Through a gorge in the northern wall 
of mountains bursts the Vardar, or, 
as the Greeks call it, the Axios River. 
This river, strong and turbulent, does 
what all rivers of this kind do when 
they reach the quiet lowlands, namely, 
refuses to be controlled. Fed by melt- 
ing snows and innumerable small 
streams, it has the habit of bursting its 
banks and spreading flood and destruc- 
tion in its wake. Villages are wiped 
out, crops are ruined, and life generally 
made so insecure and unsatisfactory 
that only a small part of the plain is 
cultivated, and that in a haphazard 
manner. Scattered over this plain are 
great shallow lakes and swamps cover- 
ing an area of nearly 300 square miles. 
The work which the Foundation Com- 
pany of New York has undertaken is, 
first of all, the training and regulation 
of the Vardar River, from where it 
enters the plain to its mouth in the 
Bay of Salonika. This will be done by 
means of levee building, straightening 
the river by forming new river-beds, 
the building of groynes, and other 
engineering methods of river control. 
Simultaneously with this work, the 
drainage of the lakes and swamps will 
take place.: Great pumping-dredges, 
similar to the ones used in excavating 
the Panama Canal, will be put to work 
dredging channels which will permit 
the water overlying these lands to 
escape to the sea. A daily average of 
some 5000 men will be employed. It 
is estimated that it will take four and 
one-half years to do the work. Thirty- 
one million cubic yards of earth must 
be excavated and moved. It is a co- 
lossal piece of work, the largest con- 
tract ever let in the Near East. 

The value to Greece is hard to over- 
estimate. In the first place the govern- 
ment itself is the owner of all swamps 
and land under water, amounting 
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approximately to 180,000 acres. This 
land, when reclaimed, is very rich 
delta soil, and will produce the finest 
crops of tobacco, cotton, beets, wheat, 
and corn. The finest and most expen- 
sive grade of tobacco in the world is 
grown on lands in the vicinity of the 
plain, and experts say there is no 
reason why the same kind of tobacco 
should not be grown there also. Those 
competent in such matters claim that 
the land can be sold without any 
trouble for a minimum of $150 an acre. 
Thousands of refugee agriculturists 
are waiting anxiously to take it up. 
The government proposes to sell the 
land to them on twenty-year instal- 
ments. In addition to the land which 
is actually reclaimed, 150,000 acres 
will be protected from flood destruc- 
tion and therefore made available for 
cultivation. 

It is estimated that as the result of 
these operations the lands of the 
Salonika Plain will show an increase 


in value of $56,000,000. 
Will Help Greek Trade 


An increase in the supply of arable 
land is Greece’s greatest need today. 
Every foot of what she has is cultivated. 
Last year she imported approximately 
597,000 tons of flour and wheat, val- 
ued roughly at $60,000,000, to make 
up her agricultural deficit. This had 
to be paid for in gold. The Salonika 
Plain, if devoted solely to the cultiva- 
tion of wheat and corn, could produce 
550,000 tons — very nearly enough to 
balance the present deficit in food- 
stuffs. If devoted to cotton, tobacco, 
and other high-priced crops, the com- 
mercial balance could be turned into 
a surplus instead of a deficit. It must 
not be forgotten, too, that the refugee 
question is still a burning one in Greece. 
A million and a quarter of these un- 
fortunate people have been dumped 
onto Greek soil by the Turks. They 
are largely agriculturists, but where 


to locate them is a problem. There 
is no land available. The Salonika 
Plain, when drained, will furnish 


homes for 25,000 families, and will help 
materially in solving this question. 
Another feature of the undertaking 
is the moving of the present mouth of 
the Vardar River back again into its 
original channel. About fifteen years 
ago the river cut a new channel for 
itself to the sea. This new mouth is 
not far from the harbor of Salonika. 
Millions of tons of silt are brought 
down annually by the river and de- 
posited over the floor of the sea, with 
the result that the life of the harbor 
of Salonika is threatened as a port for 
deep-water ships. It is proposed now 
to turn the river back into its old 
channel, and dredge a new mouth at a 
sufficient distance from the harbor to 
do away with the danger that now 
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exists. The entire work, it is estimated, 
will cost in the neighborhood of $34,- 
000,000. 


How Will the Work Be Paid for? 


For the past twenty years there has 
existed in Greece an International Fi- 
nance Commission, composed of repre- 
sentatives of Great Britain, France, 
and Italy. The duty of this Commis- 
sion is to collect certain taxes set apart 
by the Greek Government to meet the 
interest and amortization charges of 
their foreign debt. These taxes are 
levied on the following articles: to- 
bacco, salt, matches, playing cards, 
cigarette papers, tax stamps, emery 
from the Island of Naxos, as well as 
customs duties. The International 
Finance Commission collects these 
taxes through the medium of a tax col- 
lecting company which it controls. 
From the sum so collected the Com- 
mission deducts the amount required 
for the yearly service of the foreign 
debt and turns over the balance to the 
Greek Government. Greece never did 
a wiser thing than when she consented 
to the formation of this International 
Commission. As the result of its 
operations Greece has never failed to 
meet its obligations, either foreign or 
domestic, in spite of the fact that until 
two years ago she was continually at 
war for twelve long years. She took 
part in two Balkan wars, then the 
Great War, and after that the disas- 
trous war with the Turks in Asia 
Minor, in which she met with defeat. 
In spite of these disasters and the 
economic distress the country was in, 
the International Finance Commission 
was able from its revenues to meet 
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every interest payment on Greece’s 
foreign debt. 

Is it any wonder, then, that, with 
such a record, when Greece needed 
money to take care of the 1,250,000 
refugees that were dumped on her 
shores, and applied to London and 
New York for financial assistance, the 
Refugee Loan secured by the revenues 
of the International Commission which 
was then floated was over-subscribed 
twenty-six times on the London market. 

The average rate of exchange for 
the first six months of 1925 was 285 
drachmas to the pound sterling. Using 
this rate of exchange, the interest, 
amortization, and other charges of the 
Greek foreign debt amount to a yearly 
charge of 947,592,820 drachmas. « A 
very accurate estimate can now be 
made of the International Commis- 
sion’s revenues for 1925. They will 
amount to 2,250,000,000 drachmas. 
After deducting cost of administration 
and the interest and amortization 
charges on the foreign debt, there will 
remain a balance for the year of 
1,254,727,180 drachmas. 

These revenues are now increasing 
rapidly, and should be much larger in 
1926. Recently enacted laws have in- 
creased the taxes on tobacco and have 
raised the customs duties. It is esti- 
mated that these increases will produce 
in 1926 an additional revenue of 380,- 
000,000 drachmas. If, therefore, we 
estimate that the surplus revenues of 
the Commission for 1926 are no larger 
than 1925, but are increased only by 
the additional revenue of 380,000,000 
drachmas, we shall have available as 
surplus revenue during 1926 the sum 


(Continued on page 282) 





THE VARDAR RIVER AS IT LEAVES THE GORGE 


The work which has been undertaken includes the training and regulation of the Vardar River, 
from where it enters the plain to its mouth in the Bay of Salonika. 
















































THE SAME OLD SECRET 


Half a dozen newspaper writers sat 
in the National Press Club in Wash- 
ington a short time ago discussing the 
wizard-like ability in finance of young 
Seymour Parker Gilbert, Jr., now per- 
manent agent general for reparations 
under the Dawes Plan. He went to 
the United States Treasury Depart- 
ment when he was twenty-five years 
old, having graduated from the Har- 
vard Law School at twenty-two. At 
twenty-eight he was made Under 
Secretary of the Treasury, and now 
he is only thirty-two. Bankers and 
politicians the country over recognize 
him as the greatest financial genius the 
world has produced since Alexander 
Hamilton. 

“T don’t get it,” one of the journalists 
confessed; “don’t see any special genius 
in him, though I know he’s got it. But 
how do you explain it? What’s the real 
secret of his amazingly rapid rise to the 
top of the world’s finances?”’ 

“Well,” drawled another writer, 
“you know they keep what they call 
an entrance book over there at the 
Treasury Department which gives a 
record of everybody entering and leav- 
ing the building after regular office 
hours, including the time they go in 
and the time they come out. It was 
in this book that I found the secret of 
young Gilbert’ s genius. The book 
showed that in one month, which in- 
cluded four Sundays and a holiday, 
Gilbert had been at his desk until after 
midnight fifteen nights, and that on 
one of these occasions he had worked 
there until half-past two o’clock in the 
morning. It’s the ancient ‘secret,’ the 
one reliable explanation of genius and 
success — unflagging industry and an 
infinite capacity to attend to the de- 
tails of a job.” 


A WORD | FROM HUXLEY 


Nearly every college student has at 
one time or another read Huxley’s 
definition of an educated man. How- 
ever, if you have not, ask for it the 
next time you are in the library, for it 
is a classic piece, of real worth. 

Huxley believed that an educated 
man and a gentleman are the same 
thing. But, as he wrote, a real educa- 
tion does not consist merely in taming 
the three R’s to the lift of a finger, it 
is infinitely more. 

We do not term “gentleman” any- 
one who has in his character se}fish, 
disloyal, or unkind traits. How much 
more would we like to call a man a 
friend who is kindly, courageous, and 
has high ideals and lives up to them. 

These qualities are probably not a 
wholly instinctive heritage. Think how 
much more generous and _ truthful 
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children become as they grow older, 
and begin to absorb from their en- 
vironment the necessity for these two 
characteristics of our present social 
life. It is much more likely that as- 
similation of our social standards into 
the character is a slow and very 
natural bit of education, rather than 
the result of instinct. 

When a young man enters college, 
a new page is turned in his life. Usu- 
ally away from home, the student no 
longer has his parents’ direct advice 
to guide him. Everything he does is 
noticed, and unconsciously judged, by 
his fellows. He, himself, in the con- 
stant association with other students, 
files them away in their proper classifi- 
cation in his mind. 

Once in a while we meet a chap 
whom we admire very much. We are 
attracted by his pleasant disposition. 
He is smart, gets good marks, is popu- 
lar, is interested in many things. We 
think of him as a real gentleman. 
Here is a man who has acquired an 
education in the fullest sense of the 
word. 

The point that we have attempted 
to bring out above is that our social 
sense is not a set and fixed thing, 
rather it is just as capable of develop- 
ment as are all the other mental 
faculties. 

It is up to each of us thus to progress 
to the point where we can call our- 
selves truly educated, socially as well 
as technically. We must pick out the 
good points of others, and apply them 
to ourselves until they become fixed 
habits. 

Would it not be fine to be able to 
point out every Tech man as a good 
example, not only of an able technician, 
but of a gentleman as well? 


THE TOOLS OF SCIENCE 


The year 1925 was marked by a 
number of outstanding achievements 
in science. So, indeed, has been almost 
every year of the last twenty-five or so; 
but each twelve months that pass, in 
general show a marked increase in the 
number of discoveries made. Taken 
collectively and in the light of present- 
day achievement, it may be that few 
of these innovations would strike a 

casual observer as overwhelmingly im- 
portant. And yet any one of them 
made a few hundred years ago would 
have been epoch-making. 

The study of any of those sciences 
which were developed by some of the 
great men of a few centuries ago leaves 
us very much in awe of the brain- 
power they must have possessed. Most 
of us have struggled in vain with some 
differential equation, for example, with 
all the most careful instruction to help 
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us. And in consequence we cannot but 
feel very humble when we think of 
Newton and those early mathema- 
ticians who not only found the answer 
unaided, but had previously to dis- 
cover and develop the principles on 
which the solution depended. We 
think of Galileo, too, who, so far from 
receiving encouragement in his efforts 
to prove his theories, was persecuted 
unmercifully. 

Today the story is very different. 
There are leaders now, of course, as 
there will be in every age. More and 
more, however, scientific advancement 
is coming to be a matter of systematic 
investigation carried on by many 
searchers. Indeed, it is probably true 
to say that those ‘achievements which 
are now, and justly, hailed as great do 
little more than anticipate by a few 
years their discovery by the careful 
and ordered work of less brilliant men. 
The manual worker of today is no more 
skilled with his hands than the crafts- 
man of 1850, but with the aid of ma- 
chine tools a mediocre workman can 
reach limits of accuracy undreamed 
of by the masters of their craft half a 
century ago. Where Newton’ was a 
hundred years in advance of his time, 
the present leader may be a decade. 
These may seem uninspiring state- 
ments, and there are many who deplore 
what they consider to be the tendency 
of mankind toward a dead level of 
achievement. But if we consider the 
scientific achievements of the entire 
eighteenth century in comparison with 
the probable discoveries of the next 
ten or twenty years, the discrepancy 
is not so great. The pioneering spirit 
continues to inspire fresh advances. 

If, for these reasons, there is less 
opportunity to achieve enduring fame, 
there is certainly a greater chance for 
each man to accomplish something 
worth while. In reading over the 
events of a year, many names of inter- 
national repute are found, but there 
are many others which belong to men 
less well known. Every class that 
graduates from such a school as Tech- 
nology must contain men with powers, 
developed or latent, sufficient to bring 
them into this latter category. Only 
a certain number take up the class of 
research that makes this particular 
kind of scientific achievement possible. 
The others, however, follow work 
which, though different in character, 
offers just as great a chance of recogni- 
tion. Whatever the work, the impor- 
tant point is that today, in science and 
in engineering, the man who applies 
systematically and conscientiously the 
principles he has been taught may 
place to his credit achievements very 
nearly on a par with those of the genius. 
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**A Text-Book of Architectural Draw- 
ing for the Building Trades.’’ By Joseph 
Brahdy and Samuel Landsman. New 
York: D. Van Nostrand Co., 1925. 

Although the. sub-title states it to be a 
text-book of architectural drawing, the book 
makes no reference to architecture as a fine 
art, but confines itself strictly to the practical 
problems that must be mastered by the be- 
ginher in drafting; yet the illustrations and 
applications throughout the text are chosen 
so as to create an architectural interest from 
the beginning to the end. 

By means of rendered perspectives used in 
connection with the line drawings and pro- 
jections, the student is constantly stimulated 
to visualize the object which his drawing 
represents, and to thinkin terms of the solid. 
At the end of each chapter a series of ques- 
tions reviews the text and serves to emphasize 
the important items discussed, while drawing 
exercises offer suggestions for practice. 

Within the scope to which the book confines 
itself it is admirably arranged, the illustra- 
tions are attractive and adequate, and the 
text is clear, concise, and comprehensive. 
Each principle discussed is accompanied by 
its application in such a manner that the 
student is never lost in an abstract proposi- 
tion, but sees its use at once. Even the early 
exercises illustrating the drawing of simple 
lines are arranged to suggest a garden lay-out 
or a gateway with a grille, and the faces of a 
sun-dial pedestal are used to introduce the 
reader to the three principal views used in 
orthographic projection. Altogether the little 
book is very carefully planned to arouse and 
hold the interest of the beginner. 

The first chapters discuss the equipment 
and processes used in making a drawing, the 
elements of orthographic projection, isometric 
drawing, and single stroke lettering. The use 
of the architect’s scale is described in detail, 
and examples are given of the correct way to 
dimension a drawing. 

Architectural working drawings are then 
considered, including the conventional ar- 
rangement of views, the use of sections and 
detail drawings. 

Then follows a description of frame con- 
struction, beginning with a very simple field 
office shown in perspective together with 
sketches such as might be furnished to a 
draftsman for development. The procedure 
followed in laying out the working drawings 
is explained, the structural details which are 
represented in the drawings being shown in 
isometric as well as in plan, elevations, and 
section. A set of framing plans and details 
follows, giving a very comprehensive analysis 
of the "problem from the draftsman’s point 
of view. 

In succeeding chapters, a sun porch and 
bungalow of frame construction; a garage of 
concrete, stone, and brick; a five-room cottage 
of wood, and a house of hollow tile are each 
treated in detail. Incidental to the different 
problems, almost every element that should 
interest the draftsman is touched upon and 
discussed, such as the design of the doors, 
windows, roofs, various types of stone 
masonry, bonds in brick work, hollow tile, 
plastering, tiling, stairways, and mechanical 
equipment. Strangely enough, however, prac- 
tically nothing is given in regard to c chimney 
construction. In the opinion of the authors, 
this may fall more particularly within the 
province of the advanced draftsman. 

The descriptions are necessarily very brief 
ind evidently prepared for the beginner’s use, 
but it is difficult to see how much more in- 
ormation could have been conveyed within 
the 133 pages which make up the book. It 
should be found most useful in teaching be- 


ginners in architectural drafting, acd many 
an advanced student will find much it of 
interest. W. H. Law RENCE, “OL. 


Concerning the Nature of Things. By 
Sir William Bragg. London: G. Bell & 
Sons, 1925. 232 pp. Illus. 


This is a fascinating book — let no student 
be deterred from reading it by its somewhat 
prosaic title, taken from an ancient classic. 
For here, in every-day language, with the aid 
of many experiments and a generous supply 
of illustrations and di: igrams, an eminent 
scientist has endeavored to make clear to the 
general reader some of the recent discoveries 
in physical science. He lays bare the secrets 
of the atoms and shows us photographs of 
their actual tracks. The new concept of 
atoms as tiny solar systems is the central 
theme about which he builds most interesting 
descriptions of the behavior of gases, liquids, 
and crystals. 

There are photographs of models of atoms 
and directions for making your own. The 
experiments are mostly of a simple character 
that anyone with laboratory facilities can re- 
produce. The book is made up of six Christ- 
mas lectures of a popular nature delivered at 
the Royal Institution in 1923-24. Its pub- 
lication is further evidence of the growing 
willingness of scientific men to place their 
knowledge within reach of the ever-widen- 
ing circle of non-scientific but appreciative 
readers. 


The Present Economic Revolution in 
the United States. By Thomas N. Carver. 
Boston: Little, Brown & Co., 1925. 270 pp. 


It is Professor Carver's contention that the 
United States is now undergoing an economic 
revolution, witnessed by the developing 
financial power of labor and the gradual fad- 
ing of class distinctions between laborers and 
capitalists. In the past decade there has been 
a great increase in the investment of laboring 
people in the stocks and bonds of corpora- 
tions; there has been also a great growth of 
labor banks. Laborers, in fact, are rapidly 
becoming capitalists. The restriction of im- 
migration is hastening the process. Gradu- 
ally, thinks Professor Carver, we are leaving 
the old days of class distinction and class war 
and approaching some degree of that equality 
under liberty which has ever been the Ameri- 
can ideal. The growth of prosperity among 
all classes is indicative of the changing con- 
ditions. The book is fluently written and very 
readable. 


Chemistry in Modern Life. By Svante 
August Arrhenius. Translated by C. S. 
Leonard. New York: Van Nostrand, 1925. 
286 pp. 


This book looks toward the future. Not 
only students of chemistry, but everyone who 
is interested in the achievements of science 
and the prospects and needs of the future, 
will find it worthy of careful reading. Profes- 
sor Arrhenius, who is Director of the Nobel 
Institute at Stockholm, records here not only 
the accomplishments of scientific discovery, 
but shows how great is the danger of exhaus- 
tion of the world’s supply of raw materials 
and the fuels now used for the production of 
energy. He believes stern measures of con- 
servation will soon be necessary and that 
ways must be found to make greater use of 
energy to be obtained from the sun, from 
water flow, and from plants, all of which are 
self-renewing sources. He points out many 
lines along which research should proceed. 
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Fundamental Concepts of Physics. By 
Paul R. Heyl, Ph.D. Baltimore: The 
Williams & Wilkins Co., 1926. 112 pp. 


The book, simply written, is concerned with 
the stuff of which the universe is made — and 
with what our ideas about it have been and 
are. It tells of the antecedents of our present 
concepts during the “century of materialism” 
(the eighteenth) and the “century of correla- 
tion’’ (the nineteenth), and depicts the present 
era as the “century of hope.” 

The author describes the eighteenth cen- 
tury as a century of materialism, involving a 
viewpoint for which the century was not itself 
to blame. It was inherited from the centuries 
preceding, and may, as far as physical science 
is concerned, be traced as far back as the great 
Greek philosopher Aristotle. Matter as a 
hard, heavy, ultimate substance was very real 
to the eighteenth and preceding centuries. 
So strong was the tendency of the times to 
give materialistic explanations, that the phe- 
nomena of heat, light, electricity, and magnet- 
ism were explai ned by introducing the con- 
cept of imponderable kinds of matter. Many 
of the theories of the century could at any 
time have been disproved by simple experi- 
ment; but deductive reasoning was easier and 
more attractive to the minds of the day than 
physical experiment. 

In the second chapter of the book we are 
told that the nineteenth century has for its 
principal accomplishment the correlation of 
its inheritance received from the century be- 
fore. This inheritance consisted of a number 
of isolated and distinct concepts — the nine- 
teenth century reduced these to two: matter, 
and a new concept, energy. Typical examples 
of these correlations are the development of 
our knowledge of the spectrum of light, vis- 
ible and invisible, the establishment of the 
correlation between heat and work, with the 
incidental introduction of the new concept 
of energy, the correlation between electricity 
and magnetism, and the correlation between 
electricity and light. As a result of these cor- 
relations there arose the new concept of 
energy, the power or ability to do work, 
concept thoroughly immaterial and abstract 
in essence. 

Though the twentieth century is as yet but 
one-fourth past, it has already made three 
contributions of the first magnitude to physi- 
cal science: the electrical theory of matter 
(including the doctrine of the inertia of 
energy); the quantum theory; and the theory 
of relativity. The third and last chapter of 
the book is devoted to a very interesting dis- 


cussion of the theory involved in these three 
contributions. 
Heat Transfer and Evaporation. By 


W.L. Badger. New York: Chemical Cat- 
alog Co., 1926. 306 pp. 


During the preparation of this volume, 
Professor Badger’s plan for it underwent con- 
siderable change, so that the book is, in effect, 
two books in one. The first third, devoted to 
the theory, principles, and operation of heat 
transfer, is intended for research workers 
and students; the latter two-thirds, devoted 
strictly to evaporators, is for the use of engi- 
neers who plan and operate processes in which 

vaporators are used. Theory and calcula 
teu for multiple-effect evaporators are set 
forth in problems, and the operation of many 
types of evaporators described and cost 
formule worked out. Professor Badger’s re- 
search has been carried on in the Department 
of Chemical Engineering of the University of 
Michigan and at the plant of the Swenson 
Evaporator Company. 
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A discussion of the trend of automotive design during 1925 as 
featured in pictures in this issue 


OME very real progress was made 

in automotive design during the 

past year, as evidenced by the 
recent National Automobile Shows. 
While there were few startling innova- 
tions, there were certain very evident 
general tendencies. Among these may 
be mentioned lower centers of gravity, 
better lubricating systems for both 
chassis and engine, more Ricardo 
heads, more four-wheel brakes, and a 
gener ral refinement of design, giving 
far greater speed and power from 
smaller engines. 

It is very obvious that the lower the 
center of gravity consistent with the 
necessary road clearance, the greater 
is the stability of the car. Accordingly 
many companies have adopted under- 
slung rear springs which lower the body 
several inches. The Stutz has carried 
this a step farther than most companies, 
and has adopted a Timken worm- 
drive axle with underslung worm, al- 
lowing the floor in the rear to be lower. 
This is clearly shown in Fig. 8. Cadil- 
lac has also adopted underslung rear 
springs to lower the car. 

The lubrication of the chassis parts 
has always been neglected, due to the 
disagreeableness of the operation. It 


seems only natural, therefore, that 
engineers should incorporate auto- 
matic lubricating systems in their 


latest designs. The new Stutz, as well 
as the Packard and several others, em- 
ploys pressure lubrication to all bear- 
ings from a central reservoir. In the 

case of the Stutz, lubrication is pro- 
vided from the crankcase oil. 

The lubrication of the engine itself 
has been given considerable thought 
in the new designs. Most cars now 
have drilled crankshafts and cam- 
shafts. The oil is led through these 
shafts and allowed to escape at the 
bearings through a small orifice. The 
centrifugal force of the rotating shaft 
throws the oil, which has come 
through the bearing, out in a mist to 
lubricate the cylinders. In Fig. 1, 
the Oldsmobile drilled shafts are 
clearly shown. Figure 13 shows a 
longitudinal section of the Oakland 
and the construction of its shaft. In 
the case of valve in head engines, it 
has always been a difficult matter to 
lubricate the rocker arms. If too 
much oil is applied, it will seep down 
past the valve guides and into the 
combustion chamber, causing carbon- 
ization. The Buick has a successful 
method of lubricating the valves and 
rocker arms by pressure as shown in 
Fig. 10. Oil is forced by a pump in the 


bottom of the crankcase to the main 
bearings and to a pressure relief valve, 
which allows a certain amount of oil 
to flow through the shaft supporting 
the rocker arms, thus lubricating 
them and the tappets. Although oil 
pumps are not apt to give any trouble, 
as they are always running in oil, they 
occasionally require attention, and 
then it is very inconvenient to have 
to drop the pan to reach them. Ac- 
cordingly, many of the new designs 
have oil pumps mounted on the out- 
side of the crankcase. The Cadillac, 
Oldsmobile, and Peerless are good 
examples of this tendency. 

One of the most serious problems 
met in connection with lubrication has 
been that of oil dilution and contami- 
nation with dirt. Both of these prob- 
lems have been solved in the new 
Cadillac. The revolving crankshaft, 
with its counterweights, forms the 
rotor of a centrifugal pump, the 
crankcase being the pump casing. Air 
is drawn in and compressed in the 
crankcase as shown by the arrows in 
Fig. 18. When the pressure reaches a 
maximum, the piston uncovers a port 
leading to ‘the valve compartment, and 
the air escapes, carrying with it all of 
the diluted oil around the rings. This 
oil is then used to iubricate the valve 
guides. Due to the heat in the valve 
compartment, all gasoline vapors are 
distilled off and led out through the 
two flexible tubes shown in Fig. 18 at 
each side of the engine. The heavier 
oil, because of its higher boiling-point, 
condenses and drains back into the 
crankcase. The Packard and Ricken- 
backer use the Skinner system, in- 
corporating a small still, to effect the 
same results. 

In a great many of the new cars an 
oil filter of special design is used to 
eliminate contamination with dirt and 
bearing dust. This is shown in Fig. 
2. It is used on the Buick as shown in 
Fig. 10. The Cadillac, Chrysler, Oak- 
land, and several other makes use this 
same filter. 

The Oldsmobile engine shown in Fig. 
1 is an especially good example of a 
design in which the water is dis- 
tributed uniformly through a large 
header on the left-hand side of the 
engine. In order to use these high 
compression ratios, gas turbulence 
must be secured or there will be 
trouble with detonation. This tur- 
bulence is secured in the Oldsmobile 
by the Ricardo head. Most of the 
combustion space is over the valyes, 
leaving only a small clearance’ be- 


és fe | 


al me 


tween the cylinder and piston at the 
top of the stroke. During the past 
year, compression ratios have been 
increased in some cases, due to the 
use of aluminum pistons, with their 
greater heat conductivity. One of the 
drawbacks to aluminum pistons in the 
past has been the high coefficient of 
expansion of this metal as compared 
with the grey iron used in the cylin- 
ders. This has been taken care of in 
the Chrysler Imperial 80 by building 
up their piston with strips of invar, a 
metal with a zero coefficient of ex- 
pansion. 

The four-wheel brake is constantly 
increasing in popularity as new and 
better designs are developed. There 
are two broad classifications into 
which four-wheel brakes can be divided, 
hydraulic and mechanical. The well- 
known Lockhead hydraulic brakes are 
used on a great many cars, and now 
Timken has brought out a radically 
different type of hydraulic brake used 
on the Stutz as shown in Fig. 5. This 
brake consists of a rubber tube placed 
under the six brake shoes. When 
liquid is forced into the tube, it ex- 
pands and forces the six shoes radially 
outward against the brake drum. One 
of the shoes is removed in the photo- 
graph to show the inner rubber tube. 

In mechanical braking nothing radi- 
cally new has appeared, but there has 
been a constant refinement of detail. 
Figure 17 shows the mechanical front- 
wheel brake used on the Cadillac. 
This brake is of the internal expand- 
ing type. Its operation is evident from 
the photograph. In Fig. 7 some of the 
details of the Packard front-wheel 
brakes are shown as well as the brake 
connections from the pedal and hand 
lever to the wheels. One of the small 
inserts shows the planetary gear used 
to transmit the braking force from the 
foot pedal. In all four-wheel braking 
systems it is essential that the out- 
side front wheel be free to rotate in 
turning corners. Most of the mechani- 
cal four-wheel braking systems ac- 
complish this by inclining the king- 
pin so that its axis produced will in- 
tersect the point of tire contact with 
the ground. This gives the center 
point steering, which is very desirable. 
Then they have the pin in the univer- 
sal on the brake operating shaft verti- 
cal, as shown in Fig. 12, which pro- 
duces enough relative motion to re- 
lease the outside front-wheel brake. 

Figure 11 shows a sectional view o! 
the Cadillac clutch and transmission. 

(Continued on page 292) 
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Excerpts from 


Central Propulsion of vessels is 
the system devised by an Italian en- 
gineer to eliminate the vibration in 
modern high-speed liners and war- 
ships due to the fast revolution of the 
propellers. He proposes to place the 
propellers in special recesses formed 
in the sides of the vessel nearly amid- 
ships, making it possible to have 
them in direct connection with the 
geared turbines, thereby eliminating 
the long lines of shafting, with their 
bearings, tunnels, tail-shafts, and 
other accessories. This is a_ very 


valuable feature of the system in that 
the efficiency of the power transmis- 
sion is greatly increased, and that 
more space is available for cargo. 
Other important advantages of this 
system are: (1) That it is impossible 
for the propellers to leave the water 
due to the pitching of the ship. (2) 
That the handling of the vessel is 
facilitated in that one equipped with 
this new system can turn almost on 
her own center, thereby obviating 
the necessity for the use of tugs when 
she is maneuvering in harbors or nar- 
row channels. (3) That two propellers 
of a new type amidship can replace 
the three or four now placed at the 
stern.—Ship Building and Shipping 
Record. 


Cloth from String Beans. A 
process for making coarse cloth from 
the fibers of string beans was perfected 
recently in Austria for commercial 
use. The bean shells are treated like 
hemp, and the fiber that results can be 
spun, making a hard but strong yarn. 
his new material is expected to offer 
competition to hempen products. It 
's adaptable for making materials for 
which cotton has been used heretofore, 
and it can be used in making carpets, 


The Engineering Field 


the leading professional and trade journals 


curtains, upholstery, and saddlery 
after it has been properly bleached 
and printed.— Popular Science. 


High Temperature Thermome- 
ter. Heretofore it has been very 
difficult to obtain direct-reading ther- 
mometers for temperatures higher 
than 700 degrees C. Fused quartz 
must be used instead of glass for the 
container, because of the marked 
hysteresis of glass above 500 degrees 
C. Mercury cannot be used above 
700 degrees C., because at such tem- 


peratures it boils even under pressure. 
Experiments have been made on the 
use of tin instead of mercury, but they 
were unsuccessful, due to the high 
freezing-point of tin. 

Gallium has often been thought of 
as a good metal for use in high tem- 
perature thermometers, as it is a 
liquid down to 30 degrees C. or less, 
and does not boil until it reaches a 
temperature above 1500 degrees C. 
The difficulty was that it had a tend- 
ency to wet the walls of the tube, and 
give inaccurate readings. 

It has recently been found out that. 
this tendency is due mainly to im- 
purities such as zinc, arsenic, and 
gaseous hydrogen, which are usually 
present. Gallium oxidizes readily, 
and the film of oxide also helps pro- 
duce this effect. 

For use in the thermometer, the 
gallium was freed from the solid im- 
purities by thorough purification and 
heat treatment. Then the hydrogen 
was removed by heating the liquid 
to a high temperature in a vacuum. 
To remove the oxide film, the gallium 
was treated with hydrochloric acid 
and then solidified so that the excess 
acid could be removed by blotting. 
This treatment left a surface layer 
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of chlorides which prevented further 
oxidation. After transfer to a pre- 
treatment chamber, the liquid was 
again heated in a vacuum to drive off 
the volatile chloride. It was then run 
directly into the thermometer tube 
and the end sealed off while still under 
a vacuum. Thermometers of this type 
have been accurately calibrated up to 
1000 degrees C., and can probably be 
used for even higher temperatures if 
suitable means of calibration can be 
found.—IJndustrial and Engineering 
Chemistry. 





MODEL HULL USED TO TEST THE PRINCIPLE OF CENTRAL PROPULSION FOR SHIPS 


Tantalum vs. Platinum. Recent 
experiments at Ohio State University 
have resulted in the rating of Tanta- 
lum as superior to Platinum and 
equal to Platinum-Iridium as a re- 
sistance metal. The value of Platinum 
in jewelry has limited its use in chemi- 
cal research and manufacture, and 
although it may, in almost all cases, 
be replaced by Tantalum, the latter 
metal, so far, has failed to show any 
of the catalyzing properties that the 
former possesses. Some of the in- 
teresting results of the experiments 
are that Platinum was found to lose 
1 gram per 100 sq. cm. by electrolytic 
corrosion in 60 hours, while Tantalum 
required 100,000 hours and Platinum- 
Iridium 125,000 hours for the same 
loss. The half life of a No. 27 Birming- 
ham wire gauge of cathode thickness 
of Platinum was 114 days, whereas 
Tantalum would be one-half gone at 
the end of 525 years and Platinum- 
Iridium at the end of 656 years. The 
relative prices of the metals was one 
of the main reasons for the decision 
in favor of Tantalum. Platinum- 
Iridium costs $4,330 per kg., Platinum 
$4,000 per kg., and Tantalum $250 per 
kg., or about 1/20 as much as’either 
of the other two.—The Iron Age. 
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Interesting notes from the Editor’s desk 


MOPr- 


MAKES 
ING OBFECTS APPEAR STILL 


“S$ TROBOSCOPE”’ 


The ‘‘Stroboscope” 
a new apparatus shown to the Academy 
of Science in France recently, which, 
though of little practical utility, pro- 
duces very interesting effects. 

The new instrument projects power- 
ful flashes from a tube of neon gas. 
These flashes, when directed on any- 
thing which is rotating rapidly, even 
in the daytime, make the rotating ob- 
ject appear perfectly still, or, if so de- 
sired, to be turning very slowly. 

W hen shown to the French Academ y, 
it was found necessary to build a little 
fence around the moving object, for the 
rapidly rotating mechanism appeared 
so motionless that spectators would 
put out their hands to touch it, even 
though informed of the effect. 

We are not informed of the exact 
constructional details of the device, 
but we suspect that the light from the 
neon tube consists of a succession of 
flashes at a rather high frequency, and 
the flashes are generated and their fre- 
quency controlled by use of a vacuum 
tube oscillator. Thus when the fre- 
quency of the flash equaled the r.p.m. 
of the rotating shaft or wheel, it would 
appear motionless. 

At the demonstration, an airplane 
propeller making 1200 r.p.m., and hav- 
ing a piece of string tied on one end, 

was shown, and the rays directed upon 
it. The propeller and string appeared 
perfectly motionless, but the string 
assumed a graceful curve under the 
air pressure. 


DO MINERALS POSSESS “SEX”? 
Subjecting various crystalline forms 
to tests used to determine the sex of 
human beings, according to Prof. 
Peter Maniuloff, of the Russian Phys- 
ico-Therapeutic Academy, caused the 
typical reactions to take place that 
differentiate between the two sexes. 

In an address before the Academy 
of Science, Professor Maniuloff, who 
is confident of proving the existence 
of one harmonious division of the male 
and female gender in the entire crea- 
tion of the world, from humans down 
to minerals, said: 

“In my experiments to prove the 
existence of sex in minerals, my atten- 
tion was arrested by the fact that the 
same mineral, perfectly identical in its 
chemical nature, is of two crystallic 
forms, in one case of cubic form and in 
the other of octahedron form. To dis- 
cern their exact sex, I subjected to a 
certain reaction the blood of human 
beings and animals, as well as extracts 
from plants. I have subjected to a 





is the name of 


similar reaction various crystallic forms, 


taking pyrite as a typical mineral. 
“The pyrite crystallized into cubic 
form produced a discoloration of the 
composition into which it was dropped, 
namely, a typical male reaction. The 
same mineral crystallized into an octa- 
hedron form discolored the substance 
into which it was dropped, giving a 
typical female reaction. I have repeated 
this experiment with eleven different 
minerals, obtaining the same results.” 


ANOTHER ATTACK ON THE 
EINSTEIN THEORY 


The Einstein Theory, based partly, 


as it is, upon the negative results of 


previous attempts to determine the 
existence of an ether drift, has stood 
now for a number of years. 

From the annual meeting of the 
American Association for the Advance- 
ment of Science comes now conforma- 
tion of the existence of an ether drift 
as the result of six years of labor by Dr. 
Dayton E. Miller, of the Case School 
of Applied Science, Cleveland, Ohio. 

If the positive ether drift observed 
by Miller proves to be real, and not 
the result of some instrumental error, 
as will be brought out in the course of 
time, Einstein’s second postulate will 
be disproved. According to the Ein- 
stein theory, all motion is absolute, 
and no experiment upon the earth can 
determine the motion of the earth in 
the absolute. The existence of the 
ether is thereby ignored as unnecessary. 

In addition to upsetting the founda- 
tions of the Einstein theory, Dr. Mil- 
ler’s work makes possible three other 
things which have never been done 
before: 

1. Calculation of the absolute speed 
at which our sun is moving through 
space. 

2. Calculation of the exact direction 
in which the sun is moving, and thus 
of our solar system. 

3. Calculation of the direction and 
speed of motion of the entire universe 
through space, since we now know the 
speed of the sun with reference to the 
universe of stars. 

It was previously thought that the 
sun was moving through space at a 
rate of twelve miles per second. This 
speed was with reference to the stars. 
Dr. Miller now shows that this is not 
the absolute speed of the sun through 
the ether, and thus through space, 
assuming that the ether is not in mo- 
tion. Instead, he finds that the ab- 
solute speed of the sun is about 65% 
miles per second. 

In addition to this, he shows the 
exact direction in which the’ sun is 
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moving, which is a line running close 
to the star Vega. 

Miller’s experiment was performed 
with the interferometer. This instru- 
ment consists of a right-angled cross of 
hollow steel with mirrors at each end. 
A beam of light is split in two and re- 
flected along the arms and the speed of 
the two halves of the beam compared. 

Now, we may regard the ether as 
being at rest. The earth is moving 
through the ether, together with light 
waves from the sun. A ray of light, 
therefore, originating from a moving 
object in the ether, ought to travel 
faster, or cover a longer distance in a 
given length of time, in the direction 
away from which an object is traveling 
than at right angles to it. The purpose 
of the interferometer is to detect this 
difference in speed. In the old Michel- 
son-Morley experiment of some years 
ago, a negative result was obtained. 
Dr. Miller, by performing the experi- 
ment at the top of a high mountain, 
has eliminated certain effects present 
in the original experiment, and has 
observed a positive result. 

At the annual meeting of the Asso- 
ciation, Dr. Miller said: “In the past 
year, I have taken 100,000 readings on 
the interferometer. I am positive of 
my results. The ether drift exists. 


WHY THERE ARE.SO FEW LADY 
ENGINEERS 


“Permission was granted a young 
woman, Helen Fursham, of Bromide, 
Oklahoma, to enter the civil engineer- 
ing department of the University of 
Texas this year. This is the first time 
in twenty years a woman has been 
accepted by the University in that 
department. 

“There were two main reasons for 
this. First, the clothing worn by the 
young ladies; and second, the bashful- 
ness of the instructors. To explain in 
more detail: In 1905 two girls were 
enrolled in the department. They took 
a hiking trip with the instruments, but 
somehow the instruments would not 
work correctly when the girls were 
about. The instructor said he had 
often heard girls had magnetism, but 
he never knew they had enough to 
affect the compass needle. They 
claimed it was not them at all, but 
when they would withdraw far enough 
the instruments were again reliable. 

“Further investigation caused the 
instructor, blushingly, to inform the 
girls that their corset stays were caus- 
ing the trouble. 

“The girls of 1925 don’t have any 
effect on a compass.” —St. Louis Pos’- 
Dispatch. 
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A fulcrum for every 
modern Archimedes 
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_ IVE me a fulerum—and I will move the earth’ 
said Archimedes. ‘Too bad that he lived 
twenty-two hundred years too soon. 

For you modern followers ut Archimedes, you 
men who apply his well known principles in the 
study of mechanical engineering, the fulcrum is 
ready. If a part in helping the earth to move 
appeals to you, look for your fulcrum in the 
communication art. 

A world of possibilities opens up here for the 
man whose bent is mechanical. Distances shrink 
because mechanical engineers have found how to 

draw well-nigh every bit of air out of a repeater 
tube. A million telephones are made—and the 
millionth is like the first because mechanical inge- 
nuity has shown the way. Quantity production 
in a great telephone plant calls for constant im- 
provement in mechanical technique. 
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Professional Notes 


Activities of the Undergraduate Engineering Societies at the Massachusetts 


ELECTRICAL ENGINEERING 
SOCIETY 

At a recent meeting of the Electrical 
Engineering Society, Theodore Taylor, 
26, presented a paper on the Institute 
power system. The power plant was 
described in some detail. Future de- 
velopments, which are planned for ex- 
tension of the capacity of the plant to 
meet the future power demands of the 
Institute, were also outlined. The dis- 
tribution of energy throughout the 
Institute buildings, with particular 
reference to the substation in the 
Dynamo Laboratory, was also dis- 
cussed. 

At another meeting Constantine 
Bary, ’27, presented a paper on “The 
Electrical Characteristics of Richmond 
Station of the Philadelphia Electric 
Company.” Upon its completion Rich- 
mond Station is to be the largest 
generating station in the country, 
having a capacity of 600,000 kw. The 
station was designed upon the latest 
principles of central station design, 
operating at normal boiler pressure. 

The members of the Society recently 
visited the plant of the Simplex Wire 
and Cable Company in Cambridge. 


Besides getting a complete picture of 


the manufacture of electric cables, the 
visitors were also shown the new 750,- 
000-volt laboratory which the company 
has recently installed. This laboratory 
was built for the purpose of conducting 
commercial tests and for conducting 
research along the lines of dielectric 
phenomena. 


CHEMICAL SOCIETY 

Prof. J. W. M. Bunker, of the De- 
partment of Biology, and Mr. Bradley 
poet president of the Dewey and 
Almy Chemical Company, were the 
speakers at the January meeting of the 
Chemical Society. Following the ad- 
dresses, two motion pictures, on “‘Pot- 


tery” and “The World of Paper,” were 
shown. 
Mr. Dewey gave a dissertation on 


the college graduate’s viewpoint to- 
ward his job, and the employer’s view- 
point toward him. He gave some very 
important advice, and his talk was 
made interesting by accounts of per- 
sonal experiences which he used to 
illustrate his points. He stated that 
executives are always complaining of 
the lack of men who can find the prob- 
lems to be solved in a particular in- 
dustry — there are a great number 
who can solve the problems, when once 
found. 


Professor Bunker’s subject was 


Institute of Technology 


“Blood, a Promising Source of New 
Foods and Technical Problems.” In 
an interesting talk he gave a very com- 
prehensive insight into the problems 
involved in the production of the blood 
serum from the beef blood. The pro- 
duction of the blood serum necessitated 
overcoming what at first seemed in- 
surmountable problems. The blood, 
after an anti-coagulant is added, is 
centrifuged in large centrifugal sepa- 
rators. From the centrifugal separa- 
tors the plasma is pumped to cooled 
storage tanks, where the next step, 
defibrination, is carried out. Def- 
brination is a process of precipitating 
the fibrin and subsequently removing 
it mechanically. Following defibrina- 
tion and the mechanical removal of the 
major fibrin mass, the liquid is treated 
further to extract these lipin-like 
bodies, and practically all the residual 
fibrinogen. The serum is passed 
through a clarifier and then dried. Dr. 
Bunker also discussed the economic 
phase of the subject, and showed the 
possibility of this product replacing 
the more expensive egg albumin im- 
ported from China each year in quan- 
tities amounting to about 2500 tons. 


MINING SOCIETY 

By vote of the Executive Committee 
of the Society, two smoker meetings 
will be held each month, 
one regular monthly meeting as in the 
past. The talks are to be given by the 
professors in the Department of Min- 
ing and Geology, alternating with men 
prominent in industry. 

-At the first meeting under this plan, 
Prof. C. E. Locke, of the Mining De- 
partment, spoke on “The Present 
Revolution in Ore Dressing.” 

The next meeting was addressed by 
Mr. A. E. Wheeler, Consulting Metal- 
lurgist for the “Union Miniére de Haut 
Katanga,” a copper company operat- 
ing in the Belgian Congo. His talk, 
which was in the nature of a travelogue, 
was illustrated by a very complete set 
of slides on South and Central Africa. 

At the last meeting of the term, Mr. 
A. C. Goodale, ’75, addressed the 
Society. He told of ‘his personal ex- 
periences as a mining engineer, many 
of which were connected with the 
history of Butte, Mont., where he was 
manager of one of the larger copper 
mines when Butte nearly suffered a 
civil war. Using the situation in Butte 


at that time as an illustration, he em- 
phasized the great need for a change 
in the apex law and equilateral rights. 
Some of the situations which he re- 
counted were very amusing. 
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instead of 


MECHANICAL ENGINEERING 
SOCIETY 

Recent activities of the Mechanical 
Engineering Society have consisted of 
two events, a smoker and the showing 
of a motion picture. 

At the former Mr. Elmer S. Stock, 
hot-water engineer, gave a very in- 
structive and entertaining talk on heat- 
ing systems. He concluded with slides 
showing the disastrous effects of boiler 
explosions at various suburban resi- 
dences, giving the analysis of the 
causes in each case. He told of one 
copper boiler, which was originally set 
horizontally with its end against a 
chimney, that kicked off from this 
point, shot through the side of the 
house, and hit a building sixty feet 
away ata point just two inches lower 
than its original position. 

The motion picture, arranged by the 
A. M. Byers Company, demonstrated 
the manufacture of good wrought iron, 
and its rolling into pipes. The ani- 

mated scenes in the puddling furnace 
were most entertaining. Mr. A. A. 
Gotheman, who has had considerable 
experience with piping for marine and 
mechanical purposes, and who is now 
connected with the Byers Company, 
gave an interesting supplementary talk 
on wrought iron and piping. 


CIVIL ENGINEERING SOCIETY 

The Civil Engineering Society, at 
its last meeting, was addressed by 
Prof. C. M. Spofford, head of the De- 
partment of Civil and Sanitary En- 
gineering and Chairman of the Faculty. 
His subject was ““The Effect of Earth- 
quakes on Buildings.” Professor Spof- 
ford spoke of the loss of life which 
occurs in these days of modern civiliza- 
tion, remarking that a great deal will 
have to be done by the engineer in 
order to cope with the cosmic forces. 
Numerous slides illustrated the disas- 
trous effects of recent earthquakes in 
various parts of the world. It was 
noted that buildings built of blocks, 
such as bricks or cut stone, are more 
readily demolished by earthquake 
shocks than buildings with a steel, con- 
crete, or wooden frame, with all parts 
rigidly bound together. The building 
code of Palo Alto, the first code to 
specify earthquake precautions, was 
read. Professor Spofford concluded by 
stating that it seemed quite possible 
for Boston to have a serious earth- 
quake, and that in such a case many 
would be in great danger from falling 
bricks and stone blocks. 
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Heat-treating Metals with Gas 


Gas the ideal fuel for 
modern manufacturing 


THE TECH ENGINEERING NEWS 


LL kinds of manufacturing business find gas 
the most dependable and efficient fuel. 

Gas is cleanly. It is smokeless, sootless, dust- 
less, ashless. Gas is instantaneous, supremely 
flexible, absolutely controllable. With gas, any 
degree of heat can be applied instantly and 
maintained without variation—when and where 
wanted. It releases to other use your valuable 
storage and runway space. 

The Boston Consolidated Gas Company is now 
serving more than 1600 large industrial users— 
supplying approximately 130 million cubic feet 
per month. 

The Boston Consolidated Gas Company has 
for years retained on its staff some of the best- 
posted Industrial Engineers in the country. These 
men are at your service in fitting gas to your 
business. In every instance where gas has sup- 
planted other fuels, the results have been im- 
proved. Gas is the most efficient, industrial fuel 
for you. 

Our Industrial Service Experts will be glad to 
co-operate in solving your fuel problem. 


Boston Consolidated Gas Company 
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The Technical Graduate in the Patent Field 


at a glance to understand the hun- 
dreds of drawings at his disposal, al- 
though the descriptions are always at 
hand to be read in doubtful cases. 
In most instances the patent is finally 
issued only after extended corre- 
spondence between the examiner and 
the inventor, or his attorney, during 
which the original application is fre- 
quently amended to disclose more 
clearly the new thing and to distin- 
guish it from what is found old in the 
prior art. 

The work of examining applications 
for patent in the United States Patent 
Office is distributed among 53 divi- 
sions, the matter being divided up 


largely according to subject-matter of 


inventions. 

Two of these divisions, for instance, 
are entirely involved with chemistry, 
while two other divisions have chemi- 
cal classes to examine. Of the 306 
classes into which patentable matters 
are divided in the Patent Office, 21 
relate directly to chemistry. Of course 
the ramifications of chemical activities 
do not stop with these classes, but 
extend in a very large proportion to all 
of the divisions in the office. Appa- 
ratus which is useful for chemical as 
well as other operations is classified 
according to the structure and func- 
tion of the apparatus rather than be- 
cause of its chemical aspect. 

The matter contained in chemical 
patents is of very great importance, 
and is of great use and interest to both 
practical and theoretical chemists. 
Many chemical processes, reactions, 
and compositions are referred to or 
explained in patent applications which 
may not be found in other published 
sources. It is true with respect to all 
classes of invention that many things 
which have not gone into practical or 
commercial use have been patented. 
This is also true with respect to chemi- 
cal activities. This was perceived by 
the Government to such an extent that 
during the war those having to deal 
with chemical warfare made very 
thorough, careful, and detailed studies 
of chemical patents, not only those 
issued by the United States, but those 
issued by foreign countries. 

There is in the library in the United 
States Patent Office at Washington 
the only complete set of United States 
and foreign patents in America. In 
making a thorough investigation of any 
subject, it is well to include these 
patents as a source of information. 


Frequently an examination of them 
will not only throw light on the subject, 
but will avoid unnecessary experiment 
by showing what has been suggested 
or attempted and found 


wanting. 


(Continued from page 261) 


For the sake of informing the public, 
and incidentally for the sake of getting 
that credit for an accomplishment 
which we are all willing to receive, the 
man doing research work often sees 
that every result of his research is 
described in and covered by a patent 
when a new invention is produced. 
This preserves to the public the benefits 
of the research work, and likewise 
prevents a future researcher from ob- 
taining a patent for that which is not 
in fact new, and so possibly causing 
trouble for the originator. 

The positions in the examining corps 
of the Patent Office are filled initially 
from a list made up of those who pass 
a technical civil service examination. 
The entrance salary is $1860, and 
increases are provided for by promo- 
tions, on a strictly merit system, up 

$5000 a year. The positions are 
under the civil service laws and are 
not political. An employee cannot be 
dismissed from the service except for 
cause, after hearing, and provision is 
made for retirement with pension in 
old age. The working hours are from 
9 to 12 and from 12:30 to 4:30. Thirty 
days’ leave are given each year, and 
an additional thirty days if the em- 
ployee is sick. 

The civil service entrance examina- 
tion includes such subjects as are 
pursued by the scientifically inclined 
graduate of a college or a technical 
school. In addition to thorough courses 
in organic and inorganic chemistry, 
including physics, mathematics, cal- 
culus, 
scientific French or German, an ex- 
amination in the reading of mechanical 
drawings is required, as well as a 
familiarity with the applied sciences 
in the field of mechanics, mechanical 
arts, industrial arts and processes, and 
applied chemistry. The applicant must 
pass an examination in mechanical, 
electrical, civil, or chemical engineering 
also. Examinations cover two whole 
days and are held at many places 
throughout the United States. Com- 
plete ‘details of the examinations, in- 
cluding requirements for permission 
to take them, as well as the time and 
places, may be obtained from the 
United States Civil Service Commis- 
sion, Washington, D. C. 

A good examiner in the Patent 
Office should have enough curiosity 
to make him want to know the patents 
and prior publications relating to the 
particular devices he examines, and 
also those in related subjects in other 
divisions of the Patent Office, since no 
branch of industry is shut off by itself. 
He should have a good enough memory 
to be able to remember where to find 


and a reading knowledge of 


a description he has seen, and enough 
interest in procedure to enable him to 
acquire a knowledge of principles and 
decisions in patent law, and a ready 
wit in applying them to the case in 
hand. The Office distributes to him 
each week a section of the Official 
Gazette containing patent decisions of 
the Commissioner of Patents and of 
the United States Courts, so that he 
is constantly kept abreast of the new- 
est developments in patent law. The 
Office has an elaborate library in con- 
stant use by inventors and attorneys 
as well as the Office examiners. Hence 
the examiner may keep up with the 
developments of his particular branch 
of service of industry through the cur- 
rent technical journals as well as the 
proceedings of all the learned and 
in the 


scientific societies, not only 
United States but throughout the 
world. He will also find here copies 


of all printed patents issued by foreign 
countries. 

It will readily be seen that the work 
is extremely interesting and educative. 
No one engaged in it can let his mind 
drop into a sluggish state. All sorts 
of things come to the United States 
Patent Office, from the simple darning- 
needle to the complicated steam engine 
or printing-press; from the simple 
electro magnet to the most compli- 
cated system of automatic telephony 
or wireless transmission of intelligence; 
from electro-chemical or metallurgical 
processes to the refining of petroleum 
or the production of dyes or other 
chemicals from coal tar. The examiner 
gets a view and a knowledge of what 
is new frequently before it is intro- 
duced to the general public or even 
described to technical scientific socie- 
ties. The work naturally is largely 
individual, and after a few months 
much personal responsibility rests with 
the examiner. The observant examiner 
gains additional valuable experience 
through frequent conversations with 
inventors and their attorneys. By 
protecting the interests of the public 
and seeing that improper patents are 
not granted for old or improperly dis- 
closed ideas, he performs a service to 
the public of the highest order, just as 
his service to the inventor consists in 
allowing to the true inventor a patent 
sufficiently broad to give him the ex- 
clusive right to his real invention. 
Most of our modern civilization rests 
on inventions and their development, 
and there is a real joy in being one 
instrument of their promotion. 

When the office work was conducted 
by a single clerk, there was little occu- 
pation for a patent lawyer, but now, 

(Continued on page 296) 
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Fire Brick 
Plant 


OUNCING Our third 
complete factory 
at Mexico—each an 
entire self-contained 
unit. This new plant 
has a Harrop Contin- 
uous Car Tunnel Kiln. 
Daily capacity now 
well over 20 carloads. 
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Macedonia 


(Continued from page 269) 


of 1,634,727,180 drachmas, or, figured 
at the rate of 59 drachmas to the dollar 

- the average rate of exchange for the 
first six months of 1925 — the sum of 
$27,707,238. This yearly surplus reve- 
nue of the International Finance Com- 
mittee the Greek Government has 
pledged as security for a loan which 
will be made by London and New York 
bankers. The surplus revenues of the 


Commission will be many times the 
service requirements of this loan. 

It will be from the proceeds of this 
loan that the work of reclaiming the 
Salonika Plain will be paid for. In the 
meantime, the Foundation Company is 
advancing the money required in order 
that there may be no delay in starting 
and prosecuting this work so important 
to Greece’s economic welfare. 
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country stands today as containing 
perhaps the largest potential resources 
of oil in the world. 

“England controls seventy-five per 
cent of the world’s future oil produc- 
tion.” That is not an uncommon 
statement. Let us analyze it. English 
interests control the potential produc- 
tion of Mesopotamia, Mosul, Persia, 
India, the East Indies, and Roumania. 
Of these the probable future produc- 
tion of the last three is small. Of the 
Mesopotamia-Mosul-Persia resources 
little is known. The position of Ameri- 
can interests in these countries is small, 
though there are some American hold- 
ings in Roumania. In the Western 
Hemisphere the English interests are 
large, but by no means dominant. 
Their holdings in Venezuela are more 
extensive than those of American in- 
terests, but both in Colombia and in 
Mexico the English interests are second- 
ary in importance to those of American 
capital. 

On the basis of these facts it is 
obvious that the so-called English con- 
trol is a purely hypothetical thing. 
Their holdings, in the main, may prove 
to be of little value. England’s situa- 
tion in regard to oil is precarious. That 
is why we hear so much about it. With 
no homeland production she must 
reach out to undeveloped regions and 
take very long chances. She deserves 
great credit for taking these long 
chances, but in order to do it the oil 
interests are practically subsidized by 
the government. 

There are still many factors to be 
taken into account. Firstly, an oil 
field is said to be “exhausted”’ when, 
as a matter of fact, generally a good 
deal less than half its oil content is 
extracted. Methods of extraction are 
inefficient and crude at the best. New 
methods are coming into use whereby 
the percentage of extraction will be 
materially increased, and undoubtedly, 
in the future, old “‘exhausted”’ oil fields 
will be rejuvenated. 

These new methods, in general, will 
be expensive, and the resulting prices 
of petroleum products will be corre- 
spondingly higher. This need cause 
no fear. Along with this increase in 
price will come increased efficiency in 
utilization, in lubrication, and in in- 
ternal combustion engines and in the 
use of fuel oils. When gasoline attains 
a price of one dollar per gallon, the 
automobile will make a correspond- 
ingly greater mileage per gallon. The 
actual cost per mile may not increase. 

Again, methods of refining crude 
oils will improve. The refining indus- 


(Continued on page 290) 
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N 1881 Jenkins Valves 
were well-established 
with a record of service to 
industry for over 16 years. 


The fact that Jenkins Bros. 
have been making valves 
since 1864 takes on a real 
meaning when you consider 
the position of Jenkins Valves 
to-day—more widely used 
than ever and the choice of 
engineers who buy on the 
basis of service. 


Ask a veteran engineer. He 
knows Jenkins. 


JENKINS BROS. 


80 White Street . New York, N.Y. 
524 Atlantic Avenue . Boston, Mass. 
133 No. Seventh St. Philadelphia, Pa. | 
646 Washington Blvd. . Chicago, Ill. 

JENKINS BROS., LIMITED 


Montreal, Canada London, Eng. 








| Send for Booklets 


descriptive of Jenkins Valves for 
the type of building in which 
you may be interested 






enkins 





= 
» 


THE TECH ENGINEERING NEWS 283 





When varsity players 
looked like this 





Fig. 106 


Screwed, Jenkins Stand- 
ard Bronze Globe Valve. 
Jenkins Valves are sup- 
plied in bronze and iron, 
in standard, medium and 
extra heavy patterns. 
There is a genuine Jen- 
kins for practically every 
valve requirement. 





iN Always marked with the"Diamond” 


alves 


SINCE 1864 
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Steel Sheets that Resist Rust! 


The destructive enemy of sheet metal is rust. 
It is successfully combated by the use of pro- 
tective coatings, or by scientific alloying to re- 
sist corrosion. Well made steel alloyed with 
Copper gives maximum endurance. Insist upon 


KEYSTONE 


Rust-Resisting 
Copper Steel 


Sheets 


Black and Galoanize 











Keystone Copper Steel gives superior service for roof- 
ing, siding, gutters, spouting, culverts, flumes, tanks, and 
all uses to which sheet metal is adapted—above or below 
the ground. Our booklet Facts tells you why. We manu- 
facture American Bessemer, American Open Hearth, 
and Keystone Copper Steel Sheets and Tin Plates. 


Black Sheets for all purposes 
Keystone Copper Steel Sheets 

Apollo Best Bloom Galvanized Sheets 
Apollo-Keystone Galvanized Sheets 
Culvert, Flume, and Tank Stock 
Corrugated Sheets 

Formed Roofing and Siding Products 
Automobile Sheets—all grades 
Electrical Sheets, Special Sheets 
Deep Drawing and Stamping Stock 
Tin and Terne Plates, Black Plate, Etc. 


Our Sheet and Tin Mill Products represent the highest standards of quality, and 
are particularly suited to the requirements of the mining, engineering, and general 
construction fields. Sold by leading metal merchants. Write nearest District Office. 


American Sheet and Tin Plate Compan ny 


General Offices: Frick Building, Pittsburgh, Pa. 
District SALES OFFICES 


Chicago Cincinnati Denver Detroit New Orleans New York 
Philadelphia Pittsburgh St. Louis 


4 
Pacific Coast Representatives: UNITED STaTEs STEEL Propucts Co.,San Francisco 
os Angeles Portland Seattle 


Export Representatives: UNITED STATES STEEL Propucts Co., New York City 







































vestigating a proposed development of 


water power by utilizing the high tides 
in Passamaquoddy Bay, a tremendous 
project. 

In connection with legal contro- 
versies, the expert engineer may be 
consulted, before any suit is instituted, 
as to the bearing of technical questions 
involved; he may further assist in the 
preparation of the case, and his habits 
of thoroughness, and the analytical 
quality of mind resulting from his 
training, often make him invaluable 
to the lawyer in charge of the case. He 
may be of value at the trial, assisting 
the lawyer in the examination of wit- 
nesses. He may also serve as an expert 
witness. 

When consulted, the engineer, before 
committing himself, should satisfy 
himself as to the essential, the con- 
trolling facts, and should make any 
investigations which seem necessary 
and proper. It may happen that the 
client’s statement of facts may be in- 
exact, inexpert, or incomplete to the 
extent of being misleading. The client’s 
statements may, in cases, even be 
purposely misleading. The engineer 
should exercise due caution, and not 
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advise without proper investigation. 
In some cases it is his clear duty to 
advise against his client’s bias. In 
some cases the best advice will be to 
enter into a conference or arbitration 
rather than a suit. 

Some lawyers with high ethical 
standards take the position that they 
will not prosecute any case unless 
satisfied of its justice, but will properly 
defend any case to the extent of seeing 
that their client’s rights are protected. 
An engineer may not, unreasonably, 
take a similar position. If his client 
is liable to have his rights infringed 
unless well advised, the engineer may 
quite properly act to protect any rights 
that his client has. He should, how- 
ever, freely advise his client as to the 
hopelessness or injustice of his case, 
and even withdraw from the case if his 
duty points that way. It may, how- 
ever, be proper for an expert engineer 
to continue to advise a client even 
when he would be unavailable as a 
witness for the reason that under 
cross-examination some of his evidence 
might be prejudicial to a case justly 
contested. 

As has been stated, the jury in a suit 


BAY SiATE 
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at law determines what credence shall 
be given to the evidence of a witness, 
and this is equally true whether he be 
an ordinary witness, or a skilled or an 
opinion witness. The same is true of a 
commission or other body before whom 
a hearing is held. So far as possible the 
engineer should so arrange his evidence 
that his personal opinion is not the 
controlling element. His value in the 
case may be the presentation of the 
scientific facts or principles applying 
to the case in hand, but any such 
presentation on his part may still leave 
it to the jury or commission to accept 
his view of the case on its merits rather 
than upon his opinion. 

The engineer should cultivate the 
habit of presenting his facts and prin- 
ciples as clearly and simply as possible, 
and in a manner to impress his hearers 
with his fairness. The surest founda- 
tion for such an impression is for the 
engineer to be consciously fair and 
square. Do not forget this. 

The evidence of the engineering ex- 
pert is largely that of the skilled wit- 
ness, and not opinion evidence, and 
his function in such cases is to dis- 

(Continued on page 288) 
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River and Harbor 
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Contracting 


Contractors 


Bay State Lighter No. 4 placing panel for section of 
abutment of bridge recently constructed at Savin Hill 
in connection with proposed Old Colony Parkway. 
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THE DISADVANTAGE OF POOR LIGHTING. 


As thousands of our industrial plants are operating 
to-day with poor lighting and in some cases with extremely 
bad facilities, it would seem that the importance of the 
subject of lighting has not been given the serious consid- 
eration by those responsible for such conditions. 


Poor lighting is one of the most serious handicaps 
under which a manufacturing establisament can operate. 
First of all, poor ligniing is the cause of a large number 
of accidents in industrial plants; and it is singular that 
accident reports do not yet properly classify the hazards 
of poor lighting, which in many cases is the primary cause 
of an accident attributed to what is really a secondary 
cause. Safety engineers and other officials who make acci- 
dent reports should always consider the condition of the 
lighting when working up a report of accident causes, for 
it plays an important part in a great many casualties and 
is apt to be overlooked. All accidents due to poor lighting 
are accidents of neglect, and are preventable. The poor 
lighting accident hazard is clearly chargeable to manage- 
ment and not men. It is a difficult matter to make such 
progress with Safety First in a plant which has neglected 
to provide one of the fundamental requirements of accident 
prevention—good lighting. 


Probably no one single factor connected with the 
equipment of a plant so directly affects the efficiency and 
inefficiency as the quality and quantity of the lighting. 
The curtailment of production of all working under the 
disadvantage of poor lighting represents a big loss each 
day; the poorer the lighting the less able is the working 
force to function efficiently. Quality and quantity both 
suffer, representing a preventable loss wholly removable 
by improving the lighting. 


Under poor lighting condition, we cannot expect and 
rarely do we find an orderly, clean factory. Darkened 
places encourage careless habits and workers are often led 
to deposit discarded articles or material which should be 
deposited elsewhere. The eyesight of those who attempt 
to use their eyes continually in insufficient light, below 
nature’s demands, is often affected. Too much light, such 
as is furnished by bright, unprotected lights, is as harm- 
ful as too little illumination; both are fundamentally 
wrong. Nature’s own illuminant, daylight, is unequalled 
for our requirements of lighting. 


The eye is best suited to daylight in the proper 
quantity. Sun glare should be avoided, and in the dark- 
ened hours proper artificial illumination provided. Day- 
light should be utilized to the fullest extent. It is supplied 
free in abundant quantity for our use. Modern invention 
has supplied a means whereby the interior of buildings can 
be lighted by daylight, and all the advantages secured 
which is furnished by good lighting at the smallest cost. 


Industrial buildings should have as much wall space 
as possible devoted to windows fitted with Factrolite Glass, 
which insures the maximum amount of daylight and which 
prevents the direct rays of the sun from passing through 
as it properly diffuses the light. 


If you are interested in the distribution of light 
through Factrolite, we will send you a copy of Laboratory 
Report—“Factrolited.” 


MISSISSIPPI WIRE GLASS CoO, 
220 Fifth Avenue, 
New York. 


St. Louis. Chicago. 
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Speeding the 
advance 
of Civilization 
with Grinding Machines 















NE of the first steps toward the perfec- 

tion of modern mechanical equipment 
was the introduction of the Grinding Machine. 
During the Civil War it became increasingly 
evident that finishing work on the lathe was 
tedious and, in the case of interchangeable 
parts, wholly inadequate. 













The Brown & Sharpe Mfg. Co., was a pio- 
neer in developing machines to meet this de- 
ficiency. The first Universal Grinding Machine 
was introduced by the company at the Cen- 
tennial Exposition in 1876. 










Today the Brown & Sharpe Universal, 
Plain, Surface and Tool Grinding Machines 
are known and used all over the world. The 
mass production of automobiles, electrical 
equipment, gasolene engines, machine tools, 
small tools, and an untold amount of special 
machinery was made possible by the introduc- 
tion of these now indispensable machines. 















The development of the grinding machines 
is another achievement which reveals the 
machine tool builder, notably the Brown & 
Sharpe Mfg. Co., as a leader in the onward 
match of civilization. 


BROWN & SHARPE MFG. CO. 
PROVIDENCE, R. L., U. S. A. 
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cuts, one section being taken up after 
machine has passed over it and placed 
ahead of the section then in use. This 
process is repeated indefinitely, de- 
pending on the length of the cut. 
The Oxygraph 

For precision cutting of shapes, such 
as blanking dies, connecting-rods, links, 
cams, hangers, and many other parts 
that can be advantageously shaped by 
oxygen cutting, a stationary machine, 
known as the Oxygraph, has been de- 
veloped and fitted with pattern and 
work tables. The Oxygraph is made 
in two types, designated as No. 1-A 
and No. 2-A. The former mounts the 


WORM DRIVES 


operate smoothly with 


AUBURN THRUSTS 


The use of Auburn Ball Thrusts with 
their mininum of wear and constant | 
thickness insures the least amount of 
backlash, and avoids jerky starting 
and stopping of the worm drive. 


| Auburn Thrusts prolong the life of | 
| both worm and gear and make a 
smoother operating machine. 


ROBLRN T- 714 


Steel, Brass and Bronze Balls 
Ask for 


‘AUBURN BALL BEARING CO. | 


44 Elizabeth St., 
ROCHESTER, N. Y. 


Auburn Data Sheets 


DISTINCTIVE IN 
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Oxygen in Industry 


Continued from page 265) 


cutting torch midway on a pantagraph 
the movement of which is controlled 
by a motor-driven tractor or tracing 
wheel fixed at the end of the panta- 
graph frame. The desired pattern is 
drawn to double scale and laid on the 
tracting table, while the part to be cut 
is placed on metal supports beneath 
the torch. The operation of the torch 
is similar to that of the Radiagraph; 
opening the cutting oxygen valve turns 
a switch which starts the motor that 
drives the tracing wheel through re- 
duction gearing. The speed is con- 
trolled by a brake operating on a small 
centrifugal governor. The standard in 
which the tracing wheel is mounted is 
swiveled, and the operator controls the 
direction of movement by twisting the 
standard to the right or left, thus 
causing it to follow the profile of design 
drawn on the paper. 

When used for production, cutting 
templates are provided, having raised 
or grooved tracks in which the tracing 
wheel follows the desired shape, thus 
relieving the operator of the necessity 
of guiding it. 

The ‘No. 2 Oxygraph, similar in 
general principles, is designed for much 
larger and heavier work. Two panta- 
graphs are connected by a tubular bar 
on which are mounted the tracing 
wheel, motor, and the machine torch. 
Two torches are sometimes used for 
multiple cutting. For large plates re- 
quiring holes scattered over the entire 
area to be cut, a lateral extension bar 
is attached to the cross-bar by a swivel 
clamp. The torch and tracing wheel 
are transferred to this extension bar 
and can be used at any place in a plate, 
say, ten feet square. 

The Pyrograph 

The Pyrograph, a single purpose cut- 
ting machine, designed for cutting 
boiler flanges to height and calking 
angle, is exclusively a boiler shop pro- 
duction tool. The torch carriage, 
mounted on rollers, is supported by a 
radial arm and post similar in construc- 
tion to a radial drilling machine. The 


Made in patterns best suited to every class of work 


SEND FOR 
Cat. No. 11 — Tapes and Rules 


NEW YORK 
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torch is adjustable to height and angle. 
The feed gear comprises an electric 
motor and three friction rolls, one of 
which engages the flange on the side 
opposite the torch while the other two 
are placed on the same side with the 
torch. 

The flange forms the track, template, 
and guide for the torch, and any shape, 
whether circular or combinations of 
straight and curved lines, can be cut. 
In this machine the motor is started by 
a separate switch, it having been found 
more desirable to separate the action 
of turning on the cutting jet and start- 
ing motor. The operator controls the 
feed by simply lifting the torch and 
slides by which it is supported, thus 
removing the pressure on the flange 
and stopping the feed. The carriage 
and radial arm are free to move in any 
direction, and they simply act as sup- 
ports for the torch. The shape of the 
flange controls the direction of the feed. 


The Camograph 


A portable precision cutting ma- 
chine, which may be used also to ad- 
vantage as a stationary tool, is found 
in the Camograph. This is a strictly 
production machine, the form of the 
cutting being controlled by a cam 
machined to full size and shape of 
the part to be cut. Only one shape can 
be cut with a given cam. 

The torch is held in a vertical posi- 
tion at the end of a double joint radial 
arm; above it is a frame in which is 
placed the cam ring controlling the 
movement. A magnetic roller, at- 
tracted to the inner edge of this cam 
when energized, is driven by a motor, 
and as the roller slowly turns, the 
torch beneath follows the shape of the 
cam above. Shapes cut with this 
machine include boiler hand _ holes, 
rubber heel mould plates, and the like. 

Machine cutting with oxygen has 
many possibilities that have been only 
partly developed or not even touched, 
which would appear to make the proc- 
ess one that will become one of the im- 
portant methods of steel fabrication. 
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The Holland Tunnel 













is paved with 


Forty-five thousand square yards of modern 
Granite Block pavement are being put down in the 
$42,000,000 twin-tube Holland Tunnel under the 
Hudson River, by W. J. Fitzgerald, N. Y. 


This great tunnel is designed to handle 46,000 
vehicles every 24 hours on its two 20-ft. wide 
roadways. 


The paving must cause no trouble—no repairs—no 
delays. The tunnels must be kept free and clear 
for the continuous flow of traffic. There must be 
no dust—no wear. It must be smooth—quiet— 
and stay that way. 


So they selected Granite Paving Blocks. 
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Paving Views 
in the 
HOLLAND 


TUNNEL 


GRANITE PAVING BLOCK 


These blocks, 7 to 11 in. long, 334 to 4% in. wide, 
averaging 4 in. deep, are laid on a cement-sand 
cushion over a reinforced concrete foundation, and 
are closely jointed and thinly surfaced w: ith a 
asphalt-mastic filler. 

On this smooth, everlasting Granite Block pave- 
ment the wheels of thousands of motor cars and 
trucks traveling underneath the Hudson River 
between New York and Jersey City will roll for 
years without noise or jolts, without wear. 

The choice of modern Granite Block pavement for 
the Holland Tunnel is an example of far-sighted 
economy and efficiency that should point the way 
to perfect paving for municipalities everywhere. 


A Booklet of interest to engineers, 
“Granite Street Construction” 


The Granite Paving Block Mfrs. Assoc. of the U. S. Inc. 
31 State Street, BOSTON, MASS. 


Representing The World’s Greatest Granite Quarries 
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cover and correlate the scientific prin- 
ciples and facts which apply to the 
case. His value will depend further 
upon his skill in arranging these in 
logical order, and in such simple and 
clear form as to convince the jury 
or other body before whom he ap- 
pears. 

An attorney stated to a witness in 
his first expert case that 
your evidence will depend upon its 
soundness, and the reasons you present 
to support it.” The evidence was as 
to values to various parties of an im- 
provement determined upon. These 
were established from statistical data, 
and by logical deductions from them. 
From these the commissioners who 
heard the case were able to draw con- 
clusions without attaching much, if 
any, importance to the quality of the 
witness as an expert. The facts pre- 
sented were what counted. Except by 
an expert, these facts would not have 
been presented. The results in this 
case were satisfactory. 

In conclusion, the following advice 
as to expert testimony was many years 
ago given to the American Society of 
Civil Engineers by a distinguished en- 
gineer and expert: 

“That the court always understands 
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ERFECT adjustability to the widest 
range of gas pressures and no back 
firing result from the use of a Lava Grid 


in this efficient burner. 


Individual burners with grid diameters of 
20, 30, and 43 mm. are carried in stock. It 
is also available in batteries and clusters of 


3, 4, 5, and 6 burners. 


Refer to Catalogue 30C (sent on request), 


pages 45-46. 


L. E. KNOTT APPARATUS COMPANY 
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“the value of 


The Engineer in Court 
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that an engineer has been previously 
advised in regard to questions upon 
which his direct examination will be 
made, and that he has prepared him- 
self by study and reasoning to apply 
to the case in hand all of the scientific 
principles which are necessary to elu- 
cidate it. 

“Tt is, therefore, unwise to attempt 
to conceal from the court that the 
engineer has been in consultation with 
the lawyers upon the side upon which 
he has been called, or that he has been 
paid, or is to be paid, professional 
prices for his services. 

“No provocation on the part of a 
lawyer will justify an uncourteous 
reply, and it is unwise to give back a 
sharp or witty answer. 

“If the lawyer uses improper lan- 
guage in addressing the witness, the 
latter may appeal to the judge. 

“If questions requiring study and 
research are put to the witness, he may 
reply, ‘I have not considered the sub- 
ject under that aspect sufficiently to 
reply,’ or ‘I shall require a little con- 
sideration before I can reply; I will 
make a note of your question, and 
answer it as soon as possible.’ 

“A witness is often called upon to 
express an opinion on some subject 
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which is a matter of exact or approxi- 
mate measurement and calculation; it 
is often impossible for him to make 
such calculations accurately in the 
presence of a roomful of people. His 
proper course, under such circum- 
stances, is to make a note of the ques- 
tion and inform the counsel that he 
will make the calculation and give it 
in writing. In strict law, however, a 
witness on the stand is not compelled 
to make any calculations except those 
of a simple and elementary character.” 


Food Preservation by Inert 
Gases. All foods containing oxidiz- 
able oils or flavoring substances such 
as nuts of all kinds, dried milk, candies 
containing butter fat, and others are 
benefited if active oxygen is removed 
and an inert atmosphere of carbon di- 
oxide or nitrogen is substituted. Two 
or three firms are putting out tobacco 
in commercial quantities packed in 
hermetically sealed containers with 
the tobacco in an inert gas. Spoilage 
by insect and mould infestation and 
by rancidity due to oxygen are all 
obviated by the inert gas method of 
packing.—Scientific American. 
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OKOCORD our smooth, 
rubber jacketed flexible 
cord can be dragged through 


rough, wet or oily places 
and subjected to the se- 
verest usage without deter- 
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Our new booklet, “ Plan- 
ning a Waterworks 
7 stem,” which covers 


the small town, will be 



















Still in Service 
After 250 Years 


HUNDRED jyears before Napo- 
leon was born, before his wars 
scourged Europe, before the French 
Revolution raged, this Cast Iron Pipe 
was laid, in the reign of Louis XIV, to 
supply water to the fountains of Ver- 
sailles, 


To the patient researches of M. Blanc, 
Chief Inspector of the Water Service 
of Versailles and Marly, into dust- 
covered volumes in the garrets of the 
Palace of Versailles, we owe the proof 
of its antiquity. 


A report from the Director of the 
Water Service, M. Blanc’s chief, says: 
“From their actual state of preserva- 
tion, which is excellent, excepting the 
assembly iron bolts, these conduits 
seem to be able to furnish service for 
a very considerable time longer.” 


The high resistance of this Cast Iron 
Pipe to corrosion may be judged from 
the clearness of the fine “parting line” 
produced by the old horizontal method 
of casting. 


THE CAST IRON PIPE PUBLICITY BUREAU 


Peoples Gas Building, Chicago 





CAST IRON PIPE PIPE 









Send for booklet, “‘Cast 





Service,” showing in- 
teresting installations to 
meet special problems 





problem of water for 
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The Valve World— free 


Earnest engineering students will 
find much to interest them in The 
Valve World, the monthly magazine 
of Crane Co. A recent issue, for 
example, contained articles on 
“Accuracy in high-temperature 
testing of materials,’’ “Waste in 
industry,” and “Engine failures 
due to improper piping,”’ in addi- 
tion to a large variety of other sub- 
jects, well illustrated with photo- 
graphs and diagrams. Besides, in 
each issue Old Fogy distills the 
milk of human kindness in his 
mellow philosophical talks on cur- 
rent questions. To interested stu- 
dents, we will gladly send a sample 
copy on request. If you like it, a 
note from you will enter your name 
on the free subscription list, to re- 
ceive it regularly. 


CRANE 


Address all inquiries to Crane Co., Chicago 


GENERAL OFFICES: CRANE BUILDING, 836 S. MICHIGAN AVENUE, CHICAGO 


Branches and Sales Offices in One Hundred and Fifty-five Cities 
National Exhibit Rooms: Chicago, New York, Atlantic City, 
San Francisco and Montreal 
Works: Chicago, Bridgeport, Birmingham, Chattanooga, Trenton, 4 
Montreal and St. Johns, Que. 


CRANE EXPORT CORPORATION: NEW YORK, SAN FRANCISCO, MEXICO CITY, SHANGHAI 
CRANE LIMITED: CRANE BUILDING, 386 BEAVER HALL SQUARE, MONTREAL 


CRANE-BENNETT, LTD., LONDON 
C® CRANE: PARIS, BRUSSELS 
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The Future of the Petroleum Industry 


try has only in recent years been given 
the impetus of economic pressure, and 
great strides have been made in refin- 
ing methods. There is still lots of room 
for improvement, especially in con- 
verting products which are now a drug 
on the market into materials which are 
in greater demand. 

Better drilling methods also, now 
coming into use, are going to permit 
drilling to greater depths in districts 
where deep productive horizons are 
known but which have been out of 
reach due to the prohibitive cost as 


Stampings : hee 
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well as the lack of proper equipment. 

Still another factor, which seems 
never to be considered, is that over 
very extensive areas in the United 
States the geological history has been 
particularly favorable for oil to form 
and accumulate. Such favorable con- 
ditions have been generally only local 
in extent in other countries. And there 
are yet left in the United States greater 
undeveloped areas which may contain 
oil than in any other country in the 
world. If all the known productive 
regions of the United States were 


Cheaper Than 


Finished Castings 


If there are any parts of your product now made ot 
finished castings, we can probably stamp them out of 


sheet metal at a lower cost. 


For nearly fifty years we have specialized in the 


production of metal specialties. 


has been combined with 
skilled workmen. 


PETER GRAY 


This experience 
modern machinery and 


& SONS, Inc. 


Manufacturers since 1878 of Sheet Metal Specialties 


Third and Binney Streets 


- East Cambridge, Mass. 





eliminated, this country would still be 
a far better “bet” than Mesopotamia, 
Mosul, Persia, Venezuela, and Colom- 
bia combined. It might be an even 
draw with Mexico. 

So when all is said and done there 
is no room for pessimism. The United 
States will retain control of the world’s 
petroleum production for many years 
to come. When the time does come 
when the American production de- 
clines, it will probably not be solely an 
American decline but will be world 
wide. By that time there will probably 
also be other sources of power and 
other materials for lubrication, and the 
petroleum industry will pass into his- 
tory as a largely American accomplish- 
ment. 

All the factors that have been con- 
sidered, as well as many others, will 
tend to project into the future the time 
when the supply fails to meet the de- 
mand. Years and years from now, 
long after the time predicted by the 
pessimists as the time of the collapse 
of the oil industry and its dependents, 
we will still be able to drive into a 
service station with our innumerable 
“flivvers” and say: “Five of gas and a 
quart of oil.” 


WORLD PRODUCTION OF PE- 
TROLEUM IN 1924 


Country Production in Per 
barrels cent 
| Maite Statess cc. . <a 714,000,000. .70.3 
Sy RSS eee © 140,000,000. . 13.7 
SR RCH se eee 46,600,000. . 4.6 
Sa? c8, cite ins ae 32,186,000. . 3.2 
2. East Indies (Dutch)... 21,500,000. . 2.1 
a eae 13,290,500. . 1.3 
2. Venezuela...... .. 9,260,000... 0.9 
2. SMES 5 Os S55 8,500,000. . 0.8 
eS aan .... 7,900,000. . 0.8 
OO, CRIES ieee 5,775,000. . 0.6 
2. Sarawak (Borneo)..... 4,500,000. . 0.4 
3. Argentina............ 4,000,000.. 0.4 
ER oc cio'cg Shs ke nade 4,000,000. . 0.4 
NN 6 CEN cic ee ee Os 1,700,000. . 0.2 
2. Egypt Pcaed 958,000 | 
France..... 525,000 
1. Colombia... Se 500,000 
C7ernet ok gs sb es 400,000 
1. CemeRes 6 Fi as 3 a cans 170,000 
ee ES Tava 100,000 | 0.3 
Czechoslovakia..... 70,000 
| Te an 40,000 
Algeria.. ous so 9,000 | 
EMA casks aes 4,000 
All others........... 7,500 } 
Total.............1,016,000,000 bbls. 


Nores 
1. Countries in which American capital holds 
the dominating position. 
2..Countries in which English capital holds 
the dominating position. 
. Countries in which the production is 
government controlled. 
Italicized countries are those which 
probably hold the greatest undeveloped 
resources of oil outside of the United 
States. 
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plate type. 
three-speed selective type with very 
sturdy shafts and gears. 

Another very marked tendency has 
been to eliminate vibration wherever 
possible. Practically all cars have all 
parts in static balance, and now dy- 
namic balancing 1 is receiving its share 
of attention. In all eight-cylinder 
motors using the old style 180° crank- 
shaft, there were several very strong 
couples set up at certain speeds tend- 
ing to tear the engine from its supports. 
The Cadillac has led the way in this 
great problem by arranging its crank 
throws at 90° as shown in Fig. 16. 
Then, to eliminate all centrifugal 
forces set up in the cranks, counter- 
weights are placed at the proper 
points. This system is also applied to 
the Packard Vertical Eight, as shown 
on the cover, where cranks 1 and 2 
are at 180° .o each other, and at 90° 
to cranks 3, 4, 5, 6, and at 180° to 
cranks 7 and 8. 

Most six-cylinder engines will have 
certain periods, say from 30 to 35 
m.p.h., when they vibrate badly. In 
Fig. 4 the jagged circle represents the 
path of a point on the shaft in an 
ordinary six-cylinder engine. In the 
Oakland a bar is attached to the 
crankshaft between cranks | and 2 so 
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The clutch is of the multiple disk dry 
The transmission is of the 


THE TECH ENGINEERING NEWS 


The Pictorial Section 


27 2 ) 


that it can pivot back and forth in the 
plane of the crankshaft’s revolution. 
It is tensioned by stiff springs at both 
ends. This bar is so designed that it 
will get in harmonic vibration with the 
shaft and set up forces exactly equaling 
those in the shaft, but opposite in 
direction. The smooth curve on Fig. 
4 is the actual path of a point on the 
crankshaft of the Oakland, using this 
balancer. 

One of the interesting engineering 
features of the past year is the new 
Stutz Vertical Eight engine shown in 
Fig. 9. This engine employs an over- 
head camshaft driven by chains at the 
front. This engine is very efficient, 
developing 90 h.p. with a displace- 
ment of only 287 cubic inches. The 
accessory shafts are driven by the 
chains at speeds bearing no simple re- 
lation to the crankshaft speed, which 
eliminates harmonic vibration. The 
Wills St. Claire shown in Figs. 3 and 
15 is another good example of an over- 
head valve engine. All the accessories 
except the water pump are driven 
directly off main shafts. The genera- 
tor is driven off the clutch shaft. The 
hand brake on the drive shaft is of 
interest due to its small diameter and 
great length. 

The Cadillac Company this year 
abandoned the platform spring it had 
been using for many years and sub- 
stituted a ball and socket joint tension 
shackle as shown in Fig. 19. This 
eliminates the side sway found in the 
old cars and still allows a certain 
amount of relative side motion. 
Among the accessories, the air cleaner 
has taken an important place during 
the past year, now being standard 
equipment on such cars as the Ricken- 
backer, Franklin, Chrysler, Buick, and 
Oakland. The A. C. centrifugal air 
cleaner used on the Buick and Oakland 
is shown in section in Fig. 6. Fig. 14 
shows the shafts and bearings of the 
new General Motors product, the Pon- 
tiac light six. This engine appears to be 
well designed, and should take an im- 
portant place in the light-six field. 
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tomary to roast at a low temperature 
—gsay, 1200-1450° F.—for a long time. 
Under these conditions, it has been 
shown that each unit of isomorphous 
iron renders approximately 0.6 unit of 
zinc insoluble as “zinc ferrite.” That 
is, practically all the iron in the 
marmatite is found existing as zinc 
ferrite after a normal roast. 

The roasting equipment consists of 
multiple-hearth roasters of the Wedge 
type. The concentrate and the hot 
gases pass through the roaster counter- 
currently. The heat for carrying on 
the roast is obtained from the oxida- 
tion of the sulfur and partly from coal- 
fired furnaces. Some sulfates are al- 
ways formed, the amount depending 
upon the conditions at the end of the 
roast; a large quantity is made when 
the temperature is low, and a large 
amount of air is in contact with the 
roasting surfaces. In good practice, 
the calcine will show about 2.5 per 
cent sulfur as sulfate and 0.7 per cent 
as sulfide. 

The formation of insolubles is very 
troublesome, and expensive; so far, 
however, no satisfactory method of 
solving ‘this difficulty has been de- 
veloped. Experiment has shown that 
if a concentrate be roasted so that there 
is no contact between the particles, 
practically no ferrites are formed. The 
ideal type of roaster would then be one 
that decreases the hearth-factor and 
increases the drop-hole effect; or, in 
other words, simply a heated shaft. 
This, however, leads to other diffi- 
culties ad nauseam. 

The roasted concentrate, “calcine,” 
then passes to the leaching system. 
This is laid out on the counter-cur- 
rent plan; i.e., the solution strongest 
in free acid acts first upon material 
containing the least amount of soluble 
matter, and vice versa. The agitation 
is usually carried on by air; this, to- 
gether with small amounts of perman- 
ganate in the fresh solution, tends to 
oxidize any ferrous iron to ‘the ferric 
state. The latter is then precipitated 

(Continued on page 294) 
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the paver shipping height, with frame collapsed, of 1l' 3". Frame is collapsed by tak- 
ing out a few bolts, pins and unions— about a thirty minute job in the field. 


Upper steel frame is hinged directly above the level of the top of the drum, giving 


A& 


much as we have urged contractors to study 
Koehring construction, few Koehring owners seem 


to care much about how the Koehring gets results. 


They seem satisfied to know that between the man on 
the operating platform, and the concrete on the sub- 
grade is a responsive, smooth, speedy functioning unit 
that delivers a greater yardage to the subgrade than is 


ordinarily expected from the drum capacity! 


what means extra profits for them! 


Of course they know Koehring 
Heavy Duty Construction is “there” 
—must be because of Koehring 
record of low maintenance, reliabil- 
ity on the job—and long service life! 





Write for Paver Bulletin No. P. 


KOEHRING COMPANY 


°A VERS, MIXERS--GASOLINE SHOVELS, CRANES AND DRAGLINES 


MILWAUKEE, WISCONSIN 


s 
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Mexico, D. F. 


Sales Offices and Service Warehouses in all 
princip&@l citie. 


Room 1370,50 Church St., New York City 
Canada, Koehring Company ofCanada, Ltd., 
105 Front Street, East, Toronto, Ontario 
Mexico, F. 8. Lapum, einse De Mayo 21, 


That’s 


Pavers—7-E, 13-E,27-E. Auxiliary equip- 
ment andchoice ofpowertosuitindividual 
needs. Complies with A.G.C. Standards. 
Cons tion Mixers — 10-S, 14-S, 21-S, 
28-S. Steam, gasoline or electric power. 
Mounted on trucks or skids. Rubber tired 
wheels optional. 28-S on skids only. 
Complies with A.G. C. Standards. 
Dandie Light Mixer—107-S. Two or 
four cylinder gasoline engine. Power 
charging skip, or low charging hopper 
and platform. Rubber tired steel disc 
wheels or steel rimmed wheels. Complies 
with A.G. C. Standards, 
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as hydroxide in the presence of an ex- 
cess of basic zinc oxide. The gelat- 
inous mass of ferric hydroxide serves 
to remove small amounts of arsenic, 
antimony, cobalt, etc., by adsorption. 

It has been proposed, as a solution 
of the ferrite problem, to leach with 
hot concentrated (30 per cent) acid, 
and thus dissolve the ferrites. This 
works well on a calcine low in iron; 
but in the case of one carrying, say, 
15 per cent iron the problem of sepa- 
rating the solution from the enormous 
mass of ferric hydroxide cannot be 
solved with present equipment. 

To give some idea of the results 
obtainable, and of the amount of zinc 
which may be rendered insoluble by 


association with iron, the following 
data, taken from plant practice, are 
given: 
CALCINES 
Total Acid Water Iron Lead Sulfide 
Zn Sol. Zn Sol. Zn S 
47.8% 374% 1.93% 18.6% 44% 0.7% 
LEACH RESIDUES 
(Filter Cake) 
Moisture Iron Zinc Lead Sulfide Extraction 
S 
29.7% 37.2% 21.3% 8.0% 1.4% 78.2° 
LEACH SOLUTION 
(Grams per L.) 
Ferrous Ferric Zinc H,SO, Manganese 
Iron Iron 
Acid nil Trace 91 103 1.81 
Neutral 0.03 ~ 153 ‘a 2.3 


The filtrate resulting from the leach- 
ing operations still contains any copper 
and cadmium which may have been 
dissolved from the calcines, and it is 
extremely important that these ele- 
ments be quantitatively removed. To 
this end, an excess of atomized zinc, 
or blue powder, is added, and the solu- 
tion is thoroughly agitated, thickened, 
and filtered. This final filtration is 
usually carried out in filter presses or 
pressure filters to insure utmost clarity 
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of the solution. The filtrate then goes 
to storage tanks, whence it is fed to the 
electrolytic cells. A typical filter cake 
would show: 


Iron Oxides, etc. 


30% 


Cadmium 


10% 


Zinc 
c¢ 
45Q% 


Copper 
150% 
Two factors are of transcendent im- 
portance in the ensuing electrolysis: 
first, the complete absence of any and 
all elements in the solution which are 
less electro-negative than zinc; and, 
second, the maintenance of a cathodic 
current density sufficiently great to 
prevent the deposited zinc from going 
back into solution. One exception 
may be noted as to impurities: man- 
ganese apparently has no effect at 
either electrode; and, in fact, a certain 
small concentration of this element is 
kept in the solution to help oxidize any 
ferrous salts formed during the leach. 
At the cathode, metallic zinc is de- 
posited. At the anode, sulfuric acid 
is regenerated. Manganates are anodic- 
ally oxidized to permanganates and 
some manganese is precipitated as the 
dioxide. Aluminum sheet cathodes are 
used; these are lined with wooden 
strips along the three immersed edges 
to prevent the formation of “trees. 
Every forty-eight hours the cathodes 
are lifted from the tanks and the zinc 
deposit stripped off. The anodes are 
made of lead; these soon become 
covered with a layer of lead peroxide, 
and as such are practically insoluble. 
The zinc sheets are loaded on cars 
and sent to coal-fired reverberatory 
furnaces. Here the zinc is melted, 
ladled from an open forehearth, and 
cast into the conventional slab spelter. 
A certain amount of zinc oxidizes dur- 
ing this process and forms a dross. 
This is heated, in a separate furnace, 
with sal ammoniac to free any en- 
trained particles of metallic zinc. The 
chloride dross is again heated to drive 


off the chlorine, and the final oxide is 
then returned to the leaching system. 

A novel method of circumventing 
all this bother, and at the same time 
producing blue powder for the purifi- 
cation system, consists in charging the 
dross into an _ indirect-arc electric 
furnace, with enough coke to reduce 
the oxide, and condensing the resulting 
zinc vapor on water-cooled pipes. This 
yields a very uniform grade of blue 
powder, and at the same time obviates 
the use of any portion of the slab 
spelter for making atomized zinc. 

In good practice, a current density 
of 35 amperes per square foot, at a 
voltage of about 3.5 volts, is main- 
tained. The energy consumption per 
ton of zinc runs above 3000 kw.h. 
From this it may readily be seen that 
cheap power is one important pre- 
requisite to the establishment of an 
electrolytic plant. 

For the benefit of those who are of a 
financial turn of mind, it might be 
mentioned that the erection and equip- 
ment of a concentrating, leaching, and 
electrolytic plant is a spondulic feat of 
no mean proportions. A plant of 100 
tons per day zinc capacity would leave 
very little change from a two-million- 
dollar stack. And for those who feel 
the urge to operate, let me paraphrase 
an old adage of the lead-smelterman: 
runnin’ a zinc plant is like fightin’ a 
house a-fire— somethin’ always has 
to be done, an’ done almighty sudden! 


Glass without Silica. Two chem- 
ists of Cornell University have pre- 
pared a series of glasses in which the 
silica has been entirely replaced by 
germanium dioxide. A germanium 
glass has a lower melting-point and a 
higher refractive index than the cor- 
responding silica glass.—Yournal of 
the American Chemical Society. 
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Hyatt roller bearing disassembled—outer raceway, 
roller assembly and inner raceway. 


In some instal- 


lations the inner raceway is eliminated, the rollers 
operating directly upon the shaft. 


Anti-Friction Bearings 
For Modern Mechanical Equipment 


ERE was a time when men—even 
engineers—were satisfied with plain 
friction bearings for wheels and for 
other revolving parts of mechanical 
equipment. 


But the day of the plain bearing has 
passed with that of high collars, pointed 
shoes and other friction producing 
devices. 


Modern industrial methods require, 
and enlightened engineers demand that 
rotating parts be mounted on bearings 
that will roll instead of rub. The re- 
sults of using anti-friction bearings are 


obvious—less fuel and power con- 
sumed, less lubrication required and 
infinitely less bearing wear. 


Not only automobiles, but rolling stock, 
machinery and equipment of all kinds 
now operate on anti-friction bear- 
ings. 


Hyatt roller bearings have been pio- 
neers in this field. For over thirty years 
they have been eliminating friction and 
showing the way to better and more 
economical operation of equipment in 
virtually every line of human en- 
deavor. 


HYATT ROLLER BEARING COMPANY 


NEWARK DETROIT CHICAGO SAN FRANCISCO 
WORCESTER PHILADELPHIA CHARLOTTE 
PITTSBURGH CLEVELAND MILWAUKEE 


HYATT 
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The Technical Graduate in the Patent Field 


when there are nearly 100,000 applica- 
tions filed in the Patent Office each 
year, there is need for a large number 
of patent lawyers. In Washington 
there are many in practice, but they 
are also throughout the country. In 
New York there are upwards of 200; 
in Cleveland as many as 50. The 
patent lawyer prepares in proper form 
for the Patent Office the description 
and claims which the inventor generally 
is not able to prepare. The attorney 
also must meet the examiner and per- 
suade him that the objections to the 
issue of a patent are not valid. When 
two or more inventors are claiming the 
same invention, as happens hundreds 
of times each year, attorneys must con- 





BUFF Instruments 


save time—error—calculation 


Engineers and contractors know 
that BUFF performance is accu- 
rate and sure—on all sorts of 
work, from running location lines 
to giving “‘neat lines” on impor- 
tant bridgework—without having 
to adjust the transit once. 
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duct the litigation to determine the 
true first inventor. Many large cor- 
porations constantly keep patent at- 
torneys on their pay-rolls. In the 
United States Courts throughout the 
country, over a thousand suits are filed 
each year in which it is claimed that 
a patent is being infringed. In each 
of these suits each party must be 
represented by a lawyer trained in 
patent law, and for each suit must be 
employed experts who have technical 
and engineering training to which is 
added a special facility in reading and 
interpreting patents. Obviously this 
opens up a delightful and generally 
lucrative field for a life’s work. 

Many new graduates and younger 
alumni enter the Patent Office with 
the specific idea of training themselves 

become patent lawyers. To such 
persons the universities in Washing- 
ton offer exceptional opportunities for 
graduate work in the arts and sciences. 
Many of the examiners take courses 
in the law schools connected with the 
universities in Washington and prepare 
themselves for the bar. Some have 
special courses in Patent Law. Classes 
are held in the late afternoon and eve- 
ning, so that it is possible to devote 
an entire day to the government work 
before going to classes. It is thus 
possible for an examiner to be entirely 
self-supporting during the period de- 
voted to work in the graduate school 
or in the law school. 

There is a considerable esprit de 
corps among the over 600 examiners 
in the Patent Office which is fostered 
by the technical Patent Office Society, 
made up of employees. The fact that 
the entire examining corps is of neces- 
sity made up of those who have had 
higher educational advantages lends 
dignity to the position and assures 
congenial working associates. 

It is hardly necessary to suggest that 
Washington comes up to the tradition 
that it is an ideal place in which to live. 
There are no factories and few slums. 
There are many parks well cared for 
and available for picnics and the usual 
athletic diversions. The Potomac River 


affords ample opportunity for those 
interested in recreation or sports on or 
in the water. The technical, scientific, 
and literary institutions of the Govern- 
ment draw so many conventions and 
general meetings, open to the public, 
that it is commonly said that it is a 
liberal education to live in Washington. 

The many fraternity houses con- 
nected with the universities provide 
surroundings tending to prolong the 
joys of undergraduate life. 

For an educated person interested 
in mechanics or industry there is prob- 
ably no more satisfactory branch of 
the civil service for a life-work than the 
examining corps of the United States 
Patent Office. For one desiring to 
prepare for and enter a useful, inter- 
esting, lucrative profession, there is 
probably no better preparation than 
service in the examining corps of the 
United States Patent Office prepara- 
tory to becoming a patent lawyer. 

More men from the Massachusetts 
Institute of Technology should enter 
the Patent Office and the patent pro- 
fession. Some of its alumni have had 
important influences on the patent 
system. Probably the best chief clerk 
the Patent Office ever had was a 
graduate of the Massachusetts Insti- 
tute of Technology who became an 
assistant examiner after passing the 
Civil Service examination, and was 
promoted through the examining corps 
to chief clerk. A notably “nde 
invention was made in the Massachu- 
setts Institute of Technology labora- 
tories by an undergraduate as a part 
of his thesis work. He prepared his 
own application for patent and pro- 
cured a patent which formed the basis 
of a large industry and successfully 
stood the test of severely contested 
litigation. Several of the prominent 
and best-known able patent lawyers 
in the United States went through the 
Massachusetts Institute of Technology 
before studying law and devoting their 
attention to patents. It is my hope 


that many more may devote their train- 
ing to the upkeep and advancement 
of the American patent system. 











Trade-Mark Registered U. S. Patent Office 


Made of extra quality cotton yarn, carefully inspected, and guaranteed free from all imperfections of braid or finish. 
are our trade-mark, used only with this quality. 
We make braided cord of all sizes, kinds, and colors, for all purposes, including sash cord, clothes lines, trolley cord, signal cord, arc lamp 
cord, and many special cords for special purposes 

CATALOGUE AND SAMPLES GLADLY SENT ON REQUEST 
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The question is some- 

times asked: Where do 

young men get when 
they enter a large industrial 
organization? Have they op- 
portunity to exercise creative 
talents? Or are they forced into 
narrow grooves? 

This series of advertise- 
ments throws light on these 
questions. Each advertisement 
takes up the record of a college 
man who came with the 
Westinghouse Company with- 
im the past ten years, after 
graduation, 
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One Man’s Summer Vacation 


AVE you ever 

seen a man dash 
out from a crowd along 
a busy street, stop a 
runaway team, and save 
many from danger? 
That wins newspaper 
headlines. 





W. C. Goodwin 
But it is only two horses— and it hap- 
pens once in ablue moon. Every hour in in- 
dustry horsepower up into the millions is 
tamed to man’scontrol. Runaway apparatus 
is instantly checked. Electric controllers 
protect operators and the public. They 


safeguard motor and machine. 

Thereby hangs a story of control devel- 
opment, involving W. C. Goodwin, Penn 
State 1915. Goodwin spent his summer 


vacations tinkering with rotating apparatus 
—testing motors and the like. He came 
to Westinghouse. Control Engineering 
was a magnet for Goodwin, even during 
his training period. When the separate 
Control Engineering Department was 
formed in 1917 Goodwin was in it. Next 
he was made engineer in charge of the 
section to design and develop new con- 
Now he has nine 


trol equipment. 


assistants. 


The Control Engineer may be called 
upon, as Goodwin was, to meet such an 
emergency as this: The war was on. 
Battleships were to be propelled by 
electricity. Upon the starting, reversing 
or stopping of the main propulsion motors 


without the loss of a second, the fate of 


Westinghouse 


the ship might depend. Goodwin designed 
control to do that. 

Or in industrial application, the Con- 
trol Engineer may add to human safety, 
as Goodwin did. 


of operators sometimes are caught between 


In rubber mills, hands 


powerful rollers. A fraction of a second 
may mean an arm—or a life. Goodwin’s 
new combination control apparatus has 
greatly reduced the time in stopping the 
motor. 


Control Engineers must know the in- 
dustry with which they are dealing—-steel, 
rubber, textile, railroad—and then literally 
«fit the control to each order.’’ In seeing the 
job through the customer’s eyes—Control 
Engineers find themselves most at home 
with Westinghouse. 
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THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MASS. 
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THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY offers 
courses, each of four years’ duration, in Civil, Mechanical, and Electrical 
Engineering; Naval Architecture and Marine Engineering; Mining Engineering 
and Metallurgy, and Geology; Architecture and Architectural Engineering; 
Chemistry, Chemical Engineering, and Electrochemical Engineering; Biology 
and Public Health, and Sanitary and Municipal Engineering; Physics, General 
Science, and General Engineering; and in Engineering Administration. These 
courses lead to the Degree of Bachelor of Science. 


To be admitted to the first-year class, applicants must have attained the 
age of seventeen years, and must satisfactorily fulfil entrance requirements in 
Algebra, Plane and Solid Geometry, Trigonometry, Physics, Chemistry, 
English, History, and French or German, and one elective subject. Examina- 
tions are required in all subjects except Chemistry, History, and the elective, 
the requirements for which are fulfilled by the presentation of satisfactory 
certificates. A division of these entrance subjects between different examina- 
tion periods is permitted. 


Entrance examinations are held at the Institute in September. In June, 
applicants will be examined by the College Entrance Examination Board in 
Boston, New York, Philadelphia, Chicago, and many other cities in America 
and Europe. A circular stating times and places is issued in advance by the 
College Board. 


Graduates of colleges and scientific schools of collegiate grade, and in 
general all applicants presenting satisfactory certificates showing work done at 
another college corresponding to at least one year’s work at the Institute, are 
admitted, without examination, to such advanced standing as is warranted by 
their previous training. 


Graduate courses leading to the degrees of Master of Science, Master in 
Architecture, Doctor of Philosophy, and Doctor of Science are also offered. 
Special Research Laboratories of Physical Chemistry, Applied Chemistry, and 
Science have been established. 


PUBLICATIONS 


Bulletins of General Information, Courses of Study, Summer Session, 
Advanced Study and Research; and the Report of the President and the 
Treasurer. 


Any of the above-named publications will be mailed free on application. 


For information, address 


ADMISSIONS OFFICE 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, MASS. 
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Esperanto May Not Be Practicable 


but the idea of a universal language 
is a good one. In the Middle Ages 
and the Renaissance, scholars and 
diplomats from all parts of the civi- 
lized world could carry on their con- 
versation in Latin. Until recently, 
French performed the same service 
to the polite world. It is now pro- 
phesied that English will be the 
international language of the 
future. 

But meanwhile there is a good 


deal of confusion, and ambassadors 
from distant countries must frequent- 
ly rely on interpreters. Therefore, 
it is fortunate for the hungry trav- 
eler that the menus of restaurants 
everywhere still employ French. 
And it is fortunate, too, that if he 
wish to ascend to a higher floor of 
a building in any of the great cities 
of the world, the single word OTIS 
will bring him directions for reach- 
ing the elevator. 





The Palazzo del Campidoglio, Rome, is built on one of the 
seven hills of Rome and at present houses the Municipality of 
the City of Rome. The original building on this site was a 
temple of Jupiter in the Roman era, the construction bein 
started byTarquin the Elderand completed byTarquin the Proud. 
During the Empire of Vitellius and Vespasiano it was burned 
three times and was reconstructed by Domitien In the Middle 
Ages it served as a temple to consecrate the Poets of the time. 
The present building was erected by Michel Angelo on the 
ruins of the ancient building, and it contains an Otis Elevator. 
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nn gene = This giant hydro-electric unit weighs 750 tons and consists of a vertical shaft 


——= come, hydraulic turbine attached to an electric generator delivering 52,000 kilowatts 
ee at 12,000 voits. 


A Bigger Generators— 
rd Cheaper Electricity 


A 70,000 horsepower hydro-electric unit recently installed at 
Niagara Falls utilizes the same amount of water as seven 
former 5,000-horsepower units, yet does the work of fourteen 
such units. And it saves 700,000 tons of coal yearly for the 
nation. 





















As more and still more uses are found for electricity, larger 
and more economical generators are installed. At the power 

plant, as well as at the consumer’s end, important changes and 
The General Electric Com- 


pany, as. of December 3, 1924, startling developments have steadily reduced the cost of 
h ,716 st lders, of ty ; 

rl 4 F ay ata nie electricity for light, power, and heat. 

women, The average num- 


ber of com: shares held “ins ‘ é Fe ae 
ing: ockhdhders Was 55. “Eu And wherever electricity has blazed its trail—in towns, cities, 


eae nes cad : 1 whe 
siecuat atabeitian tte tener industrial centers, and ruralcommunities—com fort and progress 


selfishly dedicated to the 


cause of electrical progress. have come to stay * 


A ies of G-E adver- : pO aa oe P 
Geemsaiinn denote athat tec: Generating and distributing electricity concern the technical 


ich ih E coe | ‘ae tocame § student. But electricity’s application in the betterment of 
Ask for booklet GEK-1. industry, the professions, and home life concerns every edu- 
cated person. Cheap electricity means many startling achieve- 
ments today, but countless and unbelievable possibilities 


tomorrow. 
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